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S ONE of the Charter Members of this Society which was organized nine- 
teen years ago my mind goes back to some of our earlier annual meetings. 
Many of you present have had the opportunity of watching and participating 
in the healthy growth of this organization, and, I am sure, agree that we owe 
a debt of gratitude to the initiative and foresight of that small group of found- 
ers who started us on our way. Those of this group who are still with us are 
among our most esteemed and active members. The direction has been set, the 
ideals and purposes high; our responsibility is to pursue them with faith in 
their value and to protect them with courage and zeal. 

If any part of our present meetings suffers in comparison with those of 
the earlier years it is probably the business session, where the rather small 
attendance and participation seem to indicate the need for greater interest. 
It has been suggested by some that the business affairs of the Society be left 
to a small executive body, eliminating the necessity of holding any more than 
formal sessions to elect officers and members. This, in my opinion, would be 
a mistake. The introduction of measures to expedite the transaction of busi- 
ness is most commendable, but it behooves each and every member, particu- 
larly in these times when we hear so much talk of socialization and regimen- 
tation of the professions, to know at first hand what is being done, or left 
undone, by the Society and to participate in the discussions and deliberations. 
| earnestly urge all members to consider it a duty to attend the executive ses- 
sions. I do not know that we can promise any of the dramatic and lively 
repartee indulged in rather freely some years ago, but with a large percentage 
o! the membership expressing itself we might still be able to put on quite a 
performance. 
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Associate Membership.—It is my happy privilege to welcome officially the 
first group of associate members of the Society elected at the last meeting and 
the group to be voted upon this afternoon. I sincerely hope this new member- 
ship will help keep alive and stimulate your individual interests in orthodontics 
and that each one of you will strive to qualify for active membership as soon as 
possible. 

Public Relations.—I should like at this time to mention a pioneer activity 
of the Society which has now become nationwide. The demonstration made by 
our organization in the field of public relations was sufficiently effective to be 
of interest to the American Association of Orthodontists who took over the work 
at its meeting in Kansas City, in 1939. 

A number of our members have been active in the national work as members 
of the Board of Directors of the Public Relations Bureau. In addition to Frank 
Nicolai as chairman, this has included Joseph D. Eby as vice-chairman, Norman 
Hillyer, Henry U. Barber, Jr., Sidney E. Riesner, J. A. Salzmann, Leuman M. 
Waugh, and Glenn F. Young. Mr. Dwight Anderson, who directed our public 
relations work, became director of the National Publie Relations Bureau. While 
the local men are in direct charge of the work of the Bureau, its policies are 
delineated by an executive committee of national complexion: T. W. Sorrels as 
chairman, and George A. Baker and Frank Nicolai as the other members. 

The successful conduct of the first year’s work has been due primarily to the 
untiring energy and enthusiasm of the chairman, Dr. Nicolai. Many committee 
meetings have been held. The committee has issued two bulletins, the first, ‘‘ How 
to Use ‘Make Way for Even Teeth,’’’ dated Oct. 1, 1939, and the second, 
‘*Effeetive Public Speaking,’’ dated Feb. 15, 1940. These went to the entire 
membership of the national organization. Almost 50,000 copies of ‘‘Make Way 
for Even Teeth,’’ a reprint from Parents’ Magazine, have been distributed, and 
the Publie Relations Bureau issued a leaflet in February, *‘Facts About Ortho- 
dontics for Health Workers,’’ of which an initial edition of 100,000 copies has 
been printed. 

Official Organ.—Several years ago the American College of Dentists insti- 
tuted plans to promote professional control of dental journalism and to discour- 
age, as far as possible, the continuance of proprietary journalism. A classifica- 
tion was prepared which was applied to all dental journals then in existence. 

The AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SuRGERY was classified 
as proprietary because it was owned by The C. V. Mosby Publishing Co. and its 
editorial policies were not under the control of any professional organization. 
The rules attached to this classification automatically implied that a Fellow of 
the American College of Dentists would not publish any of his writings in the 
Journal. Further, the publishers of the Year Book of Dentistry, in harmony 
with the position of the college, independently declined to inelude in the Year 
Book any literature contained in the AMERICAN JOURNAL OF ORTHODONTICS AND 
ORAL SURGERY. 

At the time when the American Association of Orthodontists underwent its 
recent reorganization, all of the sectional orthodontic societies united into one 
general working organization. The AMERICAN JOURNAL OF ORTHODONTICS AND 
ORAL SurGERY has for many years been the official organ of all these societies. 
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This means that the predominant volume of current orthodontic literature read 
before them is supposed to be published therein. 

This has brought up several difficulties both as regards the various pro- 
gram committees and the Fellows of the American College of Dentists. In 
substance it implies that papers accepted from Fellows of the American Col- 
lege of Dentists to be read before these societies must have publication rights 
waived. This discourages these men from preparing papers for their own ortho- 
dontie societies, limits the program material, and prevents the normal flow of 
literature with its subsequent concentration in the official organ, where it be- 
longs as a part of the library of permanent records and reference. Thus the 
official organ is prevented from completely fulfilling its intended purpose. 

When the College was informed that the officers of the American Association 
of Orthodontists stated that the Association was professionally responsible for 
the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SurGERY the Journal was 
temporarily transferred to the nonproprietary list with the understanding that 
an agreement between the American Association of Orthodontists and The C. V. 
Mosby Co. would be consummated before the adjournment of the annual meet- 
ing in 1939, giving actual control, rather than nominal responsibility, to the 
American Association of Orthodontists. This was not done. 

The science of orthodontics is very deeply indebted to Dr. C. V. Mosby for 
his support during the past twenty-five years. Believing as he does in ortho- 
donties as a publie service, he has labored diligently and made many sacrifices 
to assure the continuance of the Journal. During these twenty-five years this 
publication has not only been the shrine of orthodontic literature, but the value 
of the progress it has recorded during these formative years is beyond estimate. 

I believe that the members of the New York Society of Orthodontists and 
all similar societies, including the American, feel a deep degree of indebtedness 
and loyalty to Dr. Mosby for his contributions. I also believe that it is very 
greatly the desire of all orthodontic organizations to show their loyalty by econ- 
tinued allegiance and cooperation. 

In addition I am certain that the American College of Dentists have a laud- 
able motive in their ambition regarding dental literature. Those who are op- 
posed to the action of the College do not seem to understand that it assumes no 
authority over any journal, but indicates for professional and public information 
the general relationships of all journals purporting to represent dentistry. I 
further believe that the College is acting unselfishly, having nothing to gain 
except the attainment of benefit for the profession. 

I am sure it is the sincere feeling of the membership of the New York 
Society of Orthodontists that measures should be undertaken between the 
American Association of Orthodontists and The C. V. Mosby Publishing Com- 
pany whereby the present dilemma will be clarified. By the accomplishment of 
this aet our literature can be preserved intact, The C. V. Mosby Company can 
be placed in a more independent position, and the American Association of 
Orthodontists can assume its rightful responsibility. It is obvious that the 
present condition cannot continue indefinitely and that the general interest 
of all ean best be served if this be undertaken at the next meeting of the Ameri- 
cat Association. 
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Orthodontic Directory—During the current year there has appeared the 
eleventh edition of the Orthodontie Directory of the World. It is a great source 
of pleasure for all New York men to recall that this Directory was conceived 
and published by our own Dr. William C. Fisher until the time of his death. 
This directory and his work in the organization of the New York Society of 
Orthodontists and the First International Orthodontie Congress remain as out- 
standing accomplishments in his auspicious career. 

As a medium of reference and of drawing orthodontists into closer and 
more efficient cooperation the directory has served the purpose for which it was 
originally intended until it has become of indispensable value. 

Upon the death of Dr. Fisher the editorship passed into the hands of Dr. 
Claude R. Wood of Knoxville, Tenn., who has long and brilliantly served the 
American Association of Orthodontists as secretary-treasurer. Under his able 
direction and almost inconceivable resources this last edition has become a mas- 
terpiece which has not only met the growth of the specialty but has no doubt 
exceeded the fondest ambitions of the first editor. 

It is significant that Dr. Wood after all of his labor in compiling this diree- 
tory saw fit to insert a statement in which he raises the question of who should 
and who should not be listed because of questionable orthodontic training. He 
also states: ‘‘The ultimate plan will be to recognize only university training in 
orthodontics of at least one vear’s duration.’’ In this statement he leaves no 
inference that proprietary orthodontic schools have not served valuable pur- 
poses in the past. One of the most brilliant pages in orthodontic history was 
written by the graduates of the Angle School of Orthodontia between the years 
of 1901 to 1911. It is to this group of pioneer-minded men that all credit is due 
for overcoming the original obstacles and establishing the lofty plane on which 
orthodontics as a specialty of dentistry has continued to grow to its present 
stage of advancement. The next decade produced a group of men, similarly 
trained, who have continued to make invaluable contributions to modern ortho- 
donties. 

Since that time the science and practice of orthodonties have advanced in 
volume and scope to where it is considered impossible to include within courses 
of short duration even the rudiments of all the branches of training necessary 
to serve as a foundation for the experience which must be acquired in order to 
meet and efficiently conduct a modern practice of orthodonties. So well has this 
become recognized that thirteen of the thirty-nine university dental schools in the 
United States have established postgraduate courses in orthodontics of at least 
one full calendar year. 

The problem of establishing a more cooperative and sympathetie under- 
standing of our ideals by the members of the dental profession at large is an 
urgent one and must be given our most patient and painstaking attention. 

These issues which I have discussed are only part of the many that confront 
the specialty of orthodontics. The deliberations and attempted solutions of these 
problems necessitate not the work of one man or one group of men but the con- 
certed effort of the entire body. This is the attitude which must be assumed to 
attain our objective, the advancement of orthodonties. 
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During my term of presidency the entire membership has given me their 
willing and whole-hearted cooperation. The officers and committees have car- 
ried out their responsibilities so splendidly that every act of administration 
seemed simple. The fine work of the Executive Committee, in particular, has 
been demonstrated by the excellent programs that have been arranged for our 
benefit. 

It is only necessary to look back over the accomplishments of the New York 
Society of Orthodontists during the past nineteen years to realize what is likely 
to transpire during the next two decades. As your retiring president it is my 
hope and firm belief that the affairs of the Society will always remain in the 
care of members whose devotion and efficiency will be equal to those of the 
men who have labored so faithfully in the past. 
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DEVELOPMENT OF FACE AND DENTITION IN ITS APPLICATION 
TO ORTHODONTIC TREATMENT 


Mito Hetuiman, D.D.S., Sc.D., New York, N. Y. 


WORLD in turmoil such as we are facing today is hardly an incentive for 
calm, deliberate, constructive, and intensive endeavor. Effects of gen- 
eral unrest upon specific achievement must of necessity be disturbing and 
discouraging. Fortunately enough human ambition is not easily hindered or 
completely suppressed. Despite catastrophic upheavals affecting the world 
at large, individual urge and individual effort are always to be depended on. 
The trouble is that under duress of alarm, hazard, or peril, the likelihood of 
confusion or misunderstanding often obscures the escape. 

Orthodontia, though an infinitesimal speck in the range of human dis- 
ciplines making up a modern civilization, is gradually acquiring a position of 
significant importance. Because of its chief concern with improvements of 
physical well-being, orthodontia has an immediate appeal to human interest. 
Achievements in the past have amply proved that confidence in the future 
is well-warranted. What seems somewhat blurred is the situation at present. 
It may well be that, because of the remoteness of the past and the distance of 
the future, we are more concerned with what is going on around us than 
what has happened before or is likely to happen after. The reason is the in- 
domitable urge for immediate helpfulness. Concern in the present as it af- 
feets orthodontia is manifested in many ways. Inventing new appliances, 
improving methods of treatment, utilizing social advantages, planning for 
economic independence, are individual efforts to promote general advance- 


ment. Collectively, the aim is to raise professional standards and lower un- 


ethical practices. 
Pursuits of this sort are quite natural, entirely desirable, and highly 


commendable. Orthodontia thus advanced gradually and reached its present 
state in a natural and dignified way. With the rapid and numerous changes 
in world affairs today, the idea emerged that public information is a constant 
need. As a consequence, a wave of publicity seems to have engulfed our en- 
tire social life. Nothing, it would seem, is of any account unless it is widely 
disseminated. It is now becoming increasingly difficult to distinguish what 
is news from what is notoriety, what is actually happening from what we wish 
to happen. To be in fashion orthodontia, too, ventured on the exploits of 
publicity. The aim, of course, is to inform the people that it is of importance 
to ‘‘Make Way for Straight Teeth.’’ Judging from individual comments and 
journalistic columns, it has won universal orthodontic acclaim. To show its 
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approval the American Association of Orthodontists published ‘*‘ Facts About 
Orthodontics for Health Workers’’ which is being widely and rapidly distributed 
throughout the land. 

In a New Handy Webster Dictionary on my desk, the definition of publicity 
is ‘‘publie notoriety,’’ but some pages back advertisement is defined as ‘‘a notice 
in print.’’ From a professional point of view, however, the former is obviously 
ethical and the latter not. What is bothering me is that I cannot become en- 
thusiastic about either. Whether it is due to lack of a certain sense of humor or 
to being old fashioned, I am not so sure. Certain it is that I am of the old 
Emersonian school. I still believe that when one has mastered the ability to 
do anything well, ‘‘the world will beat a path to his door.’’ I am still open 
to conviction that the ‘‘Facts’’ which are being so extensively widespread are 
sufficiently supported by proof. I doubt the wisdom of such a question as: 
‘‘Can these irregularities and deformities be prevented or corrected?’’ And 
the answer: ‘‘Yes, in most cases.’’ A thoughtful person might be tempted 
to ask what is meant by ‘‘most’’ and what becomes of those cases which are 
not ineluded among the ‘‘most’’? 

In my experience I have found that it is the fate of those eases which are 
not among the ‘‘most’’ that presents a very real problem in orthodontia. 
Since the earliest days in practice, I have been faced with perplexities of 
eases of malocclusion which had been previously treated but not completed. — 
By a recent count of the records of such cases, I was surprised to learn that I 
had two hundred thirty-five of them in my files, not counting my own. A few 
of these two hundred thirty-five cases were treated by dentists who had no 
orthodontic training, but most—and I mean a large majority—of them had 
been treated by specialists in orthodontia, practicing on this continent and 
abroad. Some of the cases were treated by one orthodontist and some by two 
and three because of changes in residence. Some orthodontists are repre- 
sented by just one case, some by two and more eases. In dealing with this 
problem I try to be fair. I first gather as much evidence as is available. 
When possible to do so, I obtain the casts of the original condition of the 
dentition before treatment had been resorted to. What I usually find is that 
in most eases, where the original records are available, the occlusion of the 
teeth is not improved and in some it was even worse after than it was before 
treatment. 

I shall at this time make no attempt to render a detailed account of this 
situation nor do I intend to furnish a solution to this problem. The solution 
will have to come from the profession itself. I am just calling attention now 
to certain faets which are also likely to spread without any special efforts. 
The reason for doing it is to enlist the attention of those who are, or should, 
be, interested. Perhaps by a concerted effort it may be possible to find a 
solution to the problem as it exists and discover a way of heading it off. To 
this end, I shall refer to just three cases. One is a case of malocclusion which, 
as it happened, was originally referred to me by the family dentist. But, 
probably for good reasons unknown to me, this patient was treated by some- 
one else. After seven years of orthodontic treatment this patient, who was 
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still in the care of the same dentist, became a cause of some anxiety. The 
dentist, who still felt some responsibility for the outeome of the treatment, be- 
gan to worry about it. Ile was not quite certain what was happening and 
asked me to tell him how the case was getting along. The dentist did not 
remember that he had originally referred the case to me and withheld all 
information about the orthodontist treating it. I still had the casts of the 
original condition of the patient’s dentition. In Fig. 1 is shown what it looked 
like at first. The present state of this dentition, after seven years and seven 
months of orthodontic treatment, is shown in Fig. 2. No comments are needed 


Fig. 1.—Casts of dentition of boy, 11 years 1 month of age, showing case of malocclusion before 
treatment. 


Dee. 21, Dec. 21, 1938 


Fig. 2.—Casts of dentition of the same boy as in Fig. 1, at 18 years 7% months, showing condi- 
tion after orthodontic treatment. 
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to explain the present situation. It might, however, be pointed out that, be- 
sides the failure to align the teeth in proper arch form and establish ‘‘normal’’ 
oeelusion, the maxillary right lateral incisor and the mandibular left per- 
manent first molar are hopelessly jammed into rather embarrassing positions. 
Of course, the x-rays too tell an interesting story. But in this paper I shall 
not venture further than the crowns of the teeth and their occlusion. 


Fig. 3.—Casts of dentition of girl, 9 years 1 month of age, showing case of malocclusion before 
treatment. 


Fic. 4.—Casts of dentition of the same girl as in Fig. 3, at 18 years 1 month, showing condition 
and one way of occlusion after orthodontic treatment. 
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A second case was similarly brought to my attention. In this case, the 
family dentist too insisted that I examine it because, as he expressed it: 
‘‘The teeth are aligned in nice arch forms all right, but there seems to be no 
occlusion at all.’’ This case is shown in Fig. 3, illustrating the original econ- 
dition before orthodontic treatment was initiated. In Fig. 4 is shown the 
condition after nine years of orthodontic treatment. When I examined this 
case, I found that the dentist was wrong. There were really two kinds of 
occlusion. One is shown in Fig. 4, and the other in Fig. 5. Of course, both 
of them are rather intriguing but not what may be considered ‘‘normal.’’ 

These are but two out of 235 cases, and I should say not the worst of the 
lot. Just the same, they speak volumes and rather eloquently about some- 
thing that to me is very distressing when considered in the light of pub- 
licity. What is bothering me is this: Besides the fact that nothing of ad- 
vantage was achieved, it took seven years and seven months in the one ease and 
nine years in the other to do it. I can understand the fallibility of human 
beings. But must it take seven and nine years for an orthodontist to see a 
mistake? 


Fig. 5.—Casts of dentition of the same girl as in Fig. 3, at 18 years 1 month, showing another 
way of occlusion after treatment. 


Another case completely puzzled me. It is from my own practice. This 
case was complicated by the impaction of a maxillary right canine tooth. 
As is customary, the patient was first referred to an oral surgeon for the 
preliminary and required procedure. The surgeon removed the gum and 
bone covering the tooth and did his part very nicely. Following this, there 
was some unaccountable delay. When I next saw the patient the tooth had 
erupted, but in lingual position. This is shown in Fig. 6A. At this time I was 
informed that the patient was leaving for school in a few days. The school 
was a great distance from New York. I recommended the patient to an ortho- 
dontist there. A year and a half later, I was asked by the parents to examine 
the patient and tell them how things were coming along. What I saw then is 
shown in Fig. 6B. The impression, at this time, was taken with the appliance 
in situ and the cast is an unmistakeable record of the way the problem was in- 
tended to be solved. Is there any need for a legend to this illustration? I am 
sure that the picture speaks for itself. 


The object in showing these cases should under no circumstances be 
ascribed to malice toward anyone, but rather to deep concern for all. It is 
not the outcome of a few cases that counts, but that of many with which the 
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orthodontist will eventually have to reckon in the end. The point I wish to 
make is reasonably clear. If orthodontic problems are likely to be solved by 
misadventures of this sort, then there is greater need for indoor information 
than for outdoor dispensation. 

Orthodontia in my estimation is still a youthful profession. It is still 
in its swaddling cloths. While rapidly approaching maturity, it is still suf- 
fering from growing pains. There is still a certain amount of risk in exposing 
it to an environment laden with uncertainties and hazards. The favorable 
gains thus far made in orthodontic practice are yet to be balanced against 
the unfavorable pitfalls so often encountered in experience. There is little 
comfort in bragging about successes without showing their ratio to failures 
and the cost in risks at which they are achieved. Our attainments are still 
bound up with individual skill, individual knowledge, and individual efforts. 
We are still lacking a uniform and commonly recognized procedure. Indeed 
—and I am sure that all will agree with me—we are still in need of a reliable 
scientific background for guidance not only in method of procedure, but also 
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Fig. 6.—Upper casts of dentition of girl, 21 years 3 months (A) and 22 years 8 months 
(B); showing (A) malposed maxillary right canine tooth which was previously impacted, (B) 
appliance in situ and condition after one and a half years of treatment. 


in point of view. We are still under the impression that orthodontic ap- 
pliances are growth-promoting stimulants. Some of us even today honestly 
believe that with the help of mechanical devices it is possible to grow jaws 
and develop chins. The frequent and indiscriminate use in orthodontia of 
the terms growth and development has made them so commonplace as to render 
them almost meaningless. The fact which intrigues me most is that of all prob- 
lems in orthodontia there is none so constantly and commonly talked about 
and none so little understood as is that entailed in the process of development. 
Of course, there is nothing to be done about that; but if any headway is to 
be made, it is necessary to reach some sort of understanding of what is im- 
plied by what is said. On this account, I am mindful of the fact that since I 
am to apply these terms for special purposes in orthodontic treatment, it may 
not be amiss to indicate just what I understand them to mean. 
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Thus generally speaking, I understand that development just means a 
gradual unfolding. But, since unfolding in so far as living creatures are 
concerned, is due to two phenomena, namely inerease in size and increase in 
complexity, the former is called growth and the latter differentiation. Of 
course, in the case of orthodontic treatment, most of the problems are par- 
ticularly concerned with the face and dentition of the human being. From what 
we have learned in general, we know that the human face in the course of its 
unfolding gradually gets larger and larger until it reaches the adult stage. It 
may therefore be said that the face grows when it changes from infancy to 
adulthood. The dentition too changes coincidentally with the growth of the 
face. But in these changes the dentition becomes more complex. Accordingly 
it would be quite correct to say that in the course of development, the growth 
of the face is accompanied by the differentiation of the dentition or vice versa. 

Of course, since both growth of face and differentiation of dentition do not 
take place instantaneously, it is necessary to take into account also the passing 
of time. Time, of course, may be accounted for by various means. The clock 
is one, the calendar is another. For the purpose of measuring development 
in living creatures another way may be used. To give a complete account of 
development which is continuous, it would be useful to record it by means of a 
moving picture outfit, if it were possible to start it at the beginning and keep 
it going until the end. But since such devices are still unavailable, it is neces- 
sary to resort to other means. Instead of continuity, just periodic moments 
can be recorded. The anatomic standard is sometimes used as a convenient 
yardstick to measure development.' It is derived from the appearance of certain 
parts or organs. The appearance of the centers of ossification in wrist bones, 
for instance, is often used as a measure of development. The physiologic 
standard is another. It is derived from the manifestation of certain functions 
such as the time of appearance and order of sequence of vision, hearing, speech, 
ete. 


For the purpose of measuring growth of face and differentiation of denti- 
tion, the periods of certain stages of development are very convenient. The 
stages which I have adopted for this purpose are based upon the patterns of the 
dentition attained at certain periods in the course of development. These de- 
velopmental stages of the dentition, as will be shown presently, are very useful 
in measuring the growth increments of the face occurring during the intervals 
between them. By this procedure it is possible to keep the differentiation of 
the teeth and the growth of the face in constant relationship. 

The developmental stages, as represented by certain periods which are 
attained during progressive development of the dentition and published in 
1927,° are as follows: 


Stage I designates that period of early infancy before the completion of 
the deciduous dentition. 

Stage II designates the period of late infancy at the completion of the 
deciduous dentition. 

Stage III designates the period of childhood when the permanent first 
molars are erupting or have taken their position, in addition to which 

some or all of the deciduous incisors have been lost and are replaced 

by their permanent successors. 
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Stage IV designates the period of pubescence when the second permanent 
molars are erupting or have taken their position, in addition to which 
some or all of the deciduous canines and molars are lost and are being 
replaced by their permanent successors. 

Stage V designates the period of adulthood when the third molars are 
erupting or have taken their position. 

Stage VI designates the period of old age when the occlusal surfaces of 
the molars are worn off to the extent of obliterating the pattern of 
grooves. 

Stage VII designates the period of senility when at least half of the 
crowns of the teeth are worn off, in addition to which some, most, 

or all of the teeth have been lost. 


Of course, for the present purpose, Stages I, VI, and VII may be omitted. 
When typical skulls were selected to represent each of these stages and arranged 
in sequence, as in Fig. 7, it became clearly noticeable that with each succeeding 
dental stage there is a coincident inerease in size of the face. Tn this figure 
the letters A to EF correspond to Stages I to V. 


In connection with orthodontic treatment, however, I shall refer only to 
Stages II to V alone. But to make this scale more workable, substages must 
be inserted between them. Thus it is not sufficient to know just when all 
four of a given tooth denomination are present. It is also of importance to 
know when the first of them began to make its appearance. When therefore 
the first of the permanent first molars begins to break through the gum, a 
stage is attained which is of some significance. It indicates how long it takes 
until all four molars are present and how much the face grows during that 
time. The same account is also taken of the second and third molars. But to 
separate the stage of beginning from the stage of ending the eruption of teeth, 
the letter C is appended to the Roman numeral preceding the stage of com- 
pletion which in turn is indicated by the next higher Roman numeral followed 
hy letter A. There is also another stage which is of importance in the develop- 
ment of the dentition. It is the stage of transition from the mixed to the 

’ permanent dentition; namely, the period when the deciduous canines and 
molars are shed and the permanent successors take their place. This stage 
will be termed IIIB because it follows Stage IITA. Accordingly, the following 
stages will be referred to in the course of further discussion; namely: 


I1A— Completion of deciduous dentition. 

I1C— Beginning of eruption of permanent first molars. 

11T.A—Completion of eruption of all permanent first molars and some or 
all permanent incisors. 

I11B—Shedding of deciduous canines and molars and eruption of suc- 
cessors. 

Il1IC— Beginning of eruption of permanent second molars. 

IVA— Completion of eruption of permanent second molars. 

IVC— Beginning of eruption of third molars. 

VA— Completion of eruption of third molars. 


Should it, however, be desirable to know how old children are likely to 
be when these stages occur, it is possible to determine the ages from the in- 
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dividuals who have attained the respective stages. In Table I is given an 
account of the average ages and standard deviation of 1,181 records of in- 
dividuals with dentitions in all sorts of occlusion. A similar table, Table II, 
has also been worked out but from a series of 465 reeords of children with 
dentitions in normal occlusion. A standard is thus available for individuals 
whose dentitions are in normal occlusion and in malocclusion for measuring 
the passing of time during which increments of facial growth occur. 


The growth increments of the face as has been explained elsewhere,‘ are de- 
termined by measurements of certain features. In Table III are shown the 
increments of facial growth at the different stages of development of the denti- 
tion. Just to give an idea of the method of procedure, the dimensions of only 
three features are shown in this table. One is of face height, one of face width, 
and one of face depth. The figures show increases in dimensions from stage 
to stage and illustrate the continuity of facial growth as an accompaniment 
to, or in association with, the increase in complexity of the dentition. But, as 
shown in this table, increase in size while constant is not uniform. That is, the 
amount of growth as shown by the increase in dimensions is not alike from 
stage to stage. Nor are the dimensions alike in the different planes. Moreover, 
the dimensions in the same plane are very much different in the two sexes, as 
shown in Table IV. 

It is not my intention to discuss the intricacies of facial growth and methods 
of getting at them at this time. I did that to some extent in 1935.° For more de- 
tails, other opportunities would have to be made available. What I do want to 
point out now is (1) that the growth of the face is closely related to and easily 
measured by the differentiation of the dentition, (2) that the differentiation of 
the dentition is more satisfactorily determined by developmental stages than 
by chronologic ages, (3) that orthodontic treatment is greatly influenced by 
the effects of both differentiation of the dentition and growth of the face, and 
(4) that by applying the principles entailed in recognizing them, it is possible 


TABLE I 


SHowine Stages or DENTAL DEVELOPMENT, NUMBER OF INDIVIDUALS WITH ALL Sorts OF 
OccLUSION, AND AGES AT WHICH STAGES OccuR 


MALES FEMALES 

STAGES AGES AGES 
NO. AVER. S.D. NO. AVER. 8.D. 
ILA* 17 5.53 1.52 19 5.53 0.94 
IIC 13 7.69 1.94 15 6.67 0.60 
ITIA 115 9.00 1.41 106 8.40 1.14 
IITTB 114 10.91 1.35 154 10.52 1.37 
IIIC 56 12.70 1.25 68 12.53 1.54 
IVA 156 14.78 2.07 248 14.89 2.16 
IVC 21 18.62 2.36 22 20.05 2.28 

VA 20.83 22.38 


No. = number. 

Aver. = average. 

S.D. = standard deviation. 

*The letters appended to the Roman numerals indicate the following: A, complete presence 
of the four homologous teeth; B, shedding of deciduous teeth and eruption of their permanent 
successors; C, beginning of eruption of a molar tooth. Thus, IIA indicates the presence of 
deciduous second molars; IIIA, presence of permanent first molars; IVA, presence of permanent 
second molars; VA, presence of third molars. IIC indicates beginning of eruption of permanent 
first molars, IIIC eruption of permanent second molars and IVC of the third molars. 
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Fig. 7.—Tracings of developmental series of skulls (A. M. N. H.), showing changes in 
position of face in association with growth of jaws and eruption of teeth. (A) Skull at Stage 
oi a fe Stage ITA; (C) at IITA, (D) at IVA; and (£) at VA. (Tracings by Edith 

ellman. 
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to determine with some degree of accuracy when orthodontic treatment should 
be initiated, how the time consumed in treatment may be reduced and what gains 
ean be made in improving the results. 


TABLE II 


SHOWING StTaGeES OF DENTAL DEVELOPMENT, NUMBER OF INDIVIDUALS WITH DENTITIONS IN 
NORMAL OCCLUSION AND AGES AT WHICH STAGES OccuUR 


MALES FEMALES 

STAGES AGES AGES 
NO AVER. 5.D. NO. AVER. S.D. 
ILA 24 5.33 0.94 28 5.36 1.08 
IIc 15 6.67 0.60 16 6.63 0.69 
ILIA 18 8.17 1.12 16 8.06 1.20 
IITB 40 10.65 1.20 19 10.26 0.85 
11IC 25 12.00 0.98 29 11.86 1.25 
IVA 53 14.89 2.70 3 16.00 2.59 
IVC 36 20.69 2.01 20 20.35 1.85 

VA 62 23.02 21.10 


For abbreviations, see Table I. 


TABLE IIT 


DIMENSIONS OF FACE IN HEIGHT, WIDTH, AND DEPTH FROM INFANCY TO ADULTHOOD 


MALES 


HEIGHT WIDTH DEPTH 
staces | “VE: (TOTAL FACE) (BIZYGOMATIC ) (GONIO-MENTON ) 

NO. AVER. S.D. | NO. AVER. 8.D. NO. AVER. S.D. 

IIA 5.53 17 96.13 6.24 17 117.12 5.97 3 74.31 4.97 

11Cc 7.69 18 96.92 4.38 13 119.77 5.58 12 77.67 4.05 

IITA 9.00 114 102.62 5.43 114 121.31 5.07 69 81.25 5.31 

IIIB 10.91 121 107.00 5.10 122 123.44 4.83 85 83.16 5.40 

IlICc 12.70 57 109.79 5.82 56 126.47 5.08 55 87.19 5.46 

IVA 14.78 154 114.54 6.66 154 130.36 6.06 104 89.92 5.82 

IVC 18.62 21 120.57 5.97 21 157.19 4.65 19 95.67 5.04 
VA 122.34 6.37 29 139.79 6.09 97.79 


TABLE IV 


DIMENSIONS OF Face IN HEIGIIT, WIDTH, AND DEPTH FROM INFANCY TO ADULTHOOD 


FEMALES 


HEIGHT WIDTH DEPTH 
staces | AYER: (TOTAL FACE) (BIZYGOMATIC ) (GONIO-MENTON ) 
AVER. S.D. | NO. AVER. S.D. NO. AVER.  S.D. 
IIA 5.53 19 91.58 3.53 19 113.26 4.98 11 72.73 4.54 
1IC 6.67 15 94.67 4.01 15 116.80 4.12 9 77.22 1.99(?) 


IIIA 8.40 107 98.26 4.95 107 119.29 4.89 72 79.38 5.25 
IIIB | 10.52 159 103.04 5.76 158 123.25 5.52 106 81.49 5.31 
I1IC 12.53 68 106.09 6.12 68 125.44 4.56 47 3.24 4.92 
IVA | 14.89 251 110.91 5.91 252 128.06 4.65 145 86.25 5.3 

IVC | 20.05 22 116.52 6.24 22 132.00 4.30 19 93.16 5.55 
VA | 22.38 116.38 29 151.14 4.75 91.48 1.70 


5.25 


In ‘‘Facts’’ referred to above, there is the question: ‘‘At what age should 
orthodontic treatment be instituted?’’ The answer is: ‘*‘The nature and extent 
of the imperfection determine the time.’’ I am of the opinion that an imperfec- 
tion is not a valid measure to go by. In my estimation, a standard to be of use 
should be based on conditions which are what we call ‘‘normal.’’ To learn more 
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about it, I have been gathering much information from measurements of facial 
features, photographie and x-ray records of individuals whose dentitions are 
in normal occlusion. Since these individuals represent all stages of development 
from infancy to adulthood, they comprise a complete series of the events taking 
place during that time. 

From these data many tables have been compiled, all of which are ex- 
tremely interesting and instructive. For the present purpose, however, just 
one table is necessary (Table V). This table is made up of a series of metric 
data of facial measurements of a developmental group consisting of 273 
males. The columns in this table are arranged according to the develop- 
mental stages referred to above. But for convenience the average ages at 
which the stages occur are also shown. The purpose of this table is not to show 
the actual dimensions of the various facial features, but rather to point out 
growth increments in each feature as they occur from stage to stage. The 
point is to indicate what proportion of growth takes place ai what stage in 


TABLE V 


GROWTH INCREMENTS AS SHOWN BY PERCENTAGE ADDITION OF AVERAGE FACIAL DIMENSIONS 
ACCORDING TO STAGES OF DEVELOPMENT IN 273 MALES WITH DENTITIONS 
IN NORMAL OCCLUSION 


IIA TO lic TO ILA TO IIB TO IVA TO 
STAGES IIIA IIc IVA Ivc VA 
5.33 6.67 _ 8.17 10.63 12.00 16.05 20.69 
AGES TO TO TO TO TO TO TO 
6.67 10.63 12.00 6.0: 20.69 
Stature 7.69 6.56 9.32 6.34 [11.68] 3.53 -0.34 
Weight 15.46 14.38 32.94 14.63 (40.06 18.36 2.00 
Height 
Total F. 2.82 1.89 5.57 3.64 (7.50) 3.33 1.25 
Upper F. 1.09 2.48 5.64 3.21 [6.45] 0.74 1.97 
Lower F. 0.74 2.26 5.42 2.22 (9.57 | 4.41 -0.53 
Dental (26.98, 11.11 1.41 2.92 16.19 7.67 
Nasal 1.94 5.57 (7.30) 4.61 (7.29) 2.92 1.40 
Nas.-Inc. 1.46 (10.00) 2.90 4.66 4.54 1.17 1.51 
Ramus 3.39 1.35 1.93 7.32 (13.97) 8.95 -0.19 
Width 
Bizygo. 2.10 1.88 2.63 1.14 (6.59) 5.17 -0.55 
Bicond. 1.56 1.66 4.60 0.66 6.55] 5.29 0.67 
Bigon. 3.94 0.46 3.68 4.00 3.94 (6.71) 0.48 
Nasal 3.60 -1.93 3.91 3.32 (14.47 -0.08 2.10 
Depth 
A.-Nas. 4.17 2.48 3.28 1.32 6.06) 0.32 1,82 
A.-Pros. 2.41 [5.11] (5.16) 3.78 4.28 1.24 2.18 
A.-Infraden. 4.47 (6.80) B92 2.41 2.18 2.05 
A.-Men. 4.54 4.52 3.33 5.13 (6.68 5.06 0.50 
A.-Ine. -3.93 (14.23) 7.81 1.69 4.98 1.49 1.82 
A.-Infranas. 4.29 5.28 2.35 6.70) -0.01 1.69 
Gon.—Men. -1.46 /8.33) 4.50 4.82 4.62 2.76 2.57 
Cond.—Men. 1.09 3.29" 2.03 5.26 \8.06| 3.97 1.21 


the dentition. In this way, it is made clear that there is a certain amount 
of growth during the intervals between any two stages, that during some 
intervals there is more growth than during others and that during one par- 
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ticular interval growth is most exuberant. Since all features are listed to 
gether in one column, it is of advantage to use a uniform scale of values. 
Therefore the figures given in this table are in percentages. But since the 
object is to show the growth increments as they occur from stage to stage, the 
figures indicate percentage additions. Thus the figures in Column one indicate 
the percentage additions of growth increments from Stage ILA to Stage IIC; 
Column two the increments from IIC to IITA, and so on. Of course, since these 
figures are based on quantitative data, they are the percentages of the averages 
of each group. 

There are many interesting features in this table. One is, for instance, the 
way in which each of the different features increases in size—not evenly but 
in spurts. Another is that not any two of all the features increase in the same 
way. Then also some features at times get smaller. All these things are of 
interest and are explainable. But for the present purpose, I shall set them 
aside and just emphasize something else, and that is this. In the course of 
development in anything, whether it is a living creature or a facial feature, 
growth takes place by increases in size. But, as indicated in this table, the in- 
crease though continuous is not uniform. But a fact worthy of note is that 
in the entire range of increases in growth, there is at least one period at which 
growth is more exuberant than at any other one period. This, as suggested 
by Professor Boas in 1933,° is called the maximum growth period. In this 
table the increments in height and weight are good examples. For instance, 
during the interval from Stage IIIC to IVA, there is an addition of 11.68 per 
cent in height. What is of interest is that there is no other period at which 
the growth increment is so high. It may be argued that from Stage ITIC to IVA 
there is a lapse of four years. Very true! So also is there a lapse of four and 
six-tenths years from Stage IVA to IVC, but the growth increment is only 3.53 
per cent. So it is not the years but the period of development which counts. 
In weight too, the same thing holds true. The maximum weight increment 
at the same period is even more marked than that in height. 

What is true of body growth is also true of facial growth. As shown by the 
boxed-in figures, out of the nineteen facial features listed, thirteen have their 
maximum growth period at the same time as stature and weight. In two in- 
stances, nasal height and auriculo-infradentale depth, there is also another 
earlier period of like maximum growth. In the former, it is during the 
interval between Stages IITA and IIIB, and in the latter during the interval 
between IIC and HIIA. The six other facial features, however, do not under- 
go their maximum growth at the period IIIC to IVA. Owing to certain 
peculiarities in the development of the dentition, the maximum growth in- 
crements occur earlier in five of these features and later in one. The interest- 
ing thing about them is that four of these features (dental height, nasion- 
incision, auriculo-prosthion, and auriculo-incision) actually include dimensions 
influenced by the teeth. This would indicate that the maximum development 
of the teeth, in which also the body of the mandible (gonio-menton) joins, 
precedes the maximum development of the other facial features while bigonial 
width follows later. Thus dental height is first to undergo maximum growth 
and bigonial width last. 
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TABLE VI 


GROWTH INCREMENTS AS SHOWN BY PERCENTAGE ADDITION OF AVERAGE FACIAL DIMENSIONS 
ACCORDING TO STAGES OF DEVELOPMENT IN 192 FEMALES WITH DENTITIONS 
IN NorRMAL OCCLUSION 


‘ 5.36 6.63 8.06 10.26 11.86 16.00 20.35 
AGES TO TO TO TO TO TO TO 
11.86 16.00 20.35 21.10 
Stature 5.65 6.94 12.10) 5.73 5.74 0.13 -2.29 
Weight 4.62 20.73 21.67 (37.45) 18.13 11.63 3.86 
Height 
Total F. 4.70 2.31 \7.34| 2.63 4.54 1.11 0.67 
Upper F. 2.91 0.55 (11.54 -0.40 3.18 1.47 0.60 
Lower F. -1.11 (7.47 | 5.27 -0.66 5.12 -1.40 2.80 
Dental |32.90} 16.96 10.50 8.14 7.95 13.70 1.70 
Nasal 3.73 2.27 [8.77] 4.31 4.46 1.36 0.72 
Nas.-Ine. 3.80 0.93 (10.19) 4.51 2.94 0.11 0.00 
Ramus -0.60 0.71 9.27] 1.78 8.76 5.06 -2.76 
Width 
Bizygo. 1.75 [3.23] 2.72 2.45 1.32 2.32 0.30 
Bicond. 0.95 (4.21) 3.59 2.14 2.14 4.09 -0.08 
Bigon. 2.27 -0.10 (5.14) 2.80 4.01 0.97 0.88 
Nasal -1.10 2.84 (5.04| 2.77 3.47 1.88 2.43 
Depth. 
A.-Nas. -0.23 1.14 /6.27) 2.97 1.24 0.23 -0.75 
A.-Pros. 1.35 [5.95] 4.99 3.02 1.92 0.84 1.53 
A.-Infraden. 1.46 5.83 6.58] 2.77 2.73 0.67 2.14 
A.-Men. 3.33 3.49 4.83] 4.11 3.67 1.08 -0.13 
A.-Ine. 0.86 6.19 7.97 | 2.62 0.34 0.74 0.78 
A.-Infranas. 1.29 4.04 |4.48| 2.40 0.74 -0.26 0.74 
Gon.—Men. 2.07 3.03 (6.51 -0.55 6.16 0.27 0.23 
Cond.—Men. 1.52 4.19 3.69 -0.35 -0.90 


Table VI similarly worked out of developmental groups is also of interest. 
In this table, however, the figures were obtained from dimensions of facial 
features of 192 females. The chief points of significance mentioned before are 
also true now. Namely, there is one period in this table too during which 
maximum growth affects body height and most of the facial features. But 
this period in females is considerably in advance of that in males. In other 
words, the growth of the face follows more closely the periods of differentia- 
tion of the dentition in females than in males. There are, however, some 
differences to be noted. For instance, while maximum increase in height 
and weight occurs simultaneously in males, that of weight follows the maximum 
increase in height in females. Maximum growth of the body of the mandible 
(gonio-menton) just like nasal height and auriculo-infradentale in males oe- 
curs twice in females. But, unlike that in the males, the first time it occurs 
simultaneously with the other facial features (Stages IIIA to IIIB) and the 
second time considerably later at ILIC to IVA. 

The question may be asked: Of what significance is information of this 
sort and what bearing has it on the treatment of malocclusion of the teeth? 
Contrary to the general belief that ‘‘orthodontic treatment stimulates arrested 
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growth,’’ I have always had a sneaking suspicion that the truth is just the 
reverse. That is, I was inclined to believe that it is growth which makes pos- 
sible and facilitates orthodontic treatment. When the facts were brought out 
in this table, I first made sure that they were not erroneous and that they would 
not be misleading. I tested and verified these facts by other facts derived 
from different methods of analysis and from the use of different material. The 
proof is available but too extensive and detailed. It would require too much 
explanation and too much time for presentation now. Suffice it to say that 
the available proof gathered supports the facts pointed out in these tables 
and warrants the statement that they are very reasonable and highly signif- 
icant. The assumption was then made that, if orthodontic treatment of cases 
of malocclusion were initiated during the period of maximum facial growth, 
results should be obtainable in shorter time, with less effort of the ortho- 
dontist, more comfort to the patient, and greater satisfaction to all. 

The trouble is that proving an assumption to be true requires experi- 
mental evidence. I was wondering whether most things in life we do are not 
experimental. Orthodontic treatment especially is not strietly an exact 
scientific procedure as far as I know. Most of it is empirical and a good deal 
is guesswork too. The results often depend upon hit-or-miss methods. Be- 
sides, for the experiments I had in mind, there was no need for new equipment, 
special technique, or unusual risk. The only requirement was to adjust the 
time of the initiation of treatment of the dentition so as to coincide with the 
periods of maximum growth of the face. This I was convinced could be de- 
termined on the basis of these and other tables derived from extensive studies 
of children in my eare. The records of some of these children, extending over 
a number of years, were quite reliable indices of development. They were 
gathered by repeated, periodic examinations, and consisted of careful observa- 
tions, anthropometric measurements, x-ray diagnosis, photographie pictures 
of the faces, and plaster casts of the dentitions. Of course, since my interest 
is chiefly in developmental supervision, I was particularly concerned about the 
expediency of means in eases of arising needs. When it was quite certain 
that orthodontic treatment was not avoidable, the aim was to earry it out 
during the maximum growth period of the face. Careful records were then 
kept of the progress in treatment, of the time consumed, and the results 
obtained. Since the results and the time it took to obtain them are perhaps 
of more interest just now than whatever else was accomplished, I shall present 
them in the form of dentition casts alone. The details on the problem of facial 
growth will have to be postponed for another oceasion. 

It should be mentioned that the technique involved in the procedure of 
developmental supervision with regard to orthodontic care is largely negative. 
That is, my foremost and chief ambition is to do nothing that might interfere 
with natural developmental. To that end, the observations which are begun 
at early childhood are continued up to and sometimes even beyond all doubtful 
periods of development. When the need for orthodontic help becomes evident 
—note I said orthodontic help, not ‘‘orthodontie interference’’—I am exceed- 
ingly careful to stave off the initiation of treatment to the period of maximum 
growth. 
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Sometimes, however, it is easy enough to have the patient wait, but not so 
easy to convince the mother that what is wrong then can be corrected later 
as well and with even better success. Thus, when possible, I postpone treat- 
ment until the onset of maximum growth. This, of course, is determined by 
careful studies of the patient’s anthropometric records, x-rays, photographs 
and easts of the dentition. When these records reveal that both growth of the 
face and differentiation of the dentition are progressing harmoniously and 
satisfactorily, the decision to start the treatment of the malocclusion of the 
teeth is quite simple, because the periods of maximum growth in such in- 
dividuals usually correspond to those indicated in Tables V and VI. But often 
the individual records show that, despite rapid and abundant growth of the 
face, there is a retardation in differentiation of dentition. This of course de- 
lays the process of development as a whole. Or, in certain instances, the 
reverse is true. In such eases, a delay is advised before treatment is begun. 


When treatment has been decided upon, the aim then is to do as little as 
possible mechanically. The object of mechanical procedures in so far as I 
am concerned is not aimed to stimulate growth, but rather to interfere as little 
as possible with it. I have often wondered whether too much ‘‘efficiency’’ in 
appliances may not be a hindrance to success in achievement. I therefore use as 
little and as simple a mechanism as will do what is required of it and not more. 
Moreover, from experiences in the past, I have learned, like all orthodontists, 
that suecess in orthodontic achievement depends in a very large measure upon 
the cooperation of the patient. On this account, cooperation is earnestly empha- 
sized before treatment is agreed to. I then explain that I am very exacting and 
especially insistent that the patients, and if possible the parents too, assume 
some of the responsibilities entailed in treatment. The cooperation for which 
the patient is held responsible consists primarily in the cleanliness of the teeth 
and appliance. A ban is then put on chewing gum and a restriction on the 
kind of sweetmeats. All sticky candies have to be omitted, no interference with, 
or intentional breaking-up, or loss of appliances, ete. Of course, every parent 
and every patient promises this sort of cooperation, but not many carry it out. 
I found that the blame for lack of cooperation is highly justified because it is 
not only very annoying, but also very harmful and terribly wasteful. So I try 
to make it clear that I am seriously determined to eliminate if possible all these 
features which may be blamed on lack of cooperation. If it is not possible to 
do so, I reserve the right to discontinue treatment. 


The case which I shall present first is of interest from the standpoint of the 
details just enumerated. Thus the casts shown in Fig. 8 represent the dentition 
of a girl, 9 years 7 months of age. According to the appraisal of her develop- 
mental records, she was somewhat retarded in dentition despite the normal 
course of events in facial and body growth. The mother insisted on immediate 
treatment, despite my desire to delay. The patient was troubled with frequent 
colds and sinus infections. Contrary to my advice, treatment was initiated. 
Under the circumstances, I was really willing because I considered -this case as 
goo negative experimental experience. It pleased the parents and satisfied my 
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ambition. All I did at the beginning was to try to open the bite and bring the 
maxillary incisors together and in a more vertical position than they were. 
There is a certain way of doing it with a bite plate which I have been using 
very satisfactorily and successfully. So we got started. Then the expected 
trouble began. Between inevitable health disturbances and careless violations 
of the rules of cooperation, the plate was not discarded for three years. That 
is, the use of it. The plate itself had to be renewed frequently because of break- 
age or loss. I did not mind these annoying delays because the passing of time 
served to balance up growth with differentiation. During the fourth year, 
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Fig. 8.—Casts of dentition of girl, 9 years 7 months, showing malocclusion of the teeth before 
treatment. 


Fig. 9.—Casts of dentition of the same girl as in Fig. 8, at 14 years 4 months, showing result 
after treatment. 
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labial appliances and intermaxillary force were used off and on. Coopera- 
tion was still not to be depended on. The period of retention was reached 
last spring, 1939. In January, 1940, the case looked as shown in Fig. 9. 
I would eall this a very gratifying result gained at a terrific cost in effort, 
time, and expense. The reason I stuck to this job to the end in spite of aH 
annoyances was to obtain experimental confirmation of the fact that ortho- 
dontic treatment under great handicaps may be stretched in time but need not 
end in disaster. 
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Fig. 11.—Casts of dentition of same girl as in Fig. 10, at 11 years 4 months, showing lack of 
improvement after four and a half months of treatment, No cooperation. 


ve 
Fig. 10.—Casts of dentition of girl, 11 years old, showing case of malocclusion before treatment. 
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Usually, however, I do not indulge in or submit to such practices. When 
a patient is not cooperative, I first make sure that I am right about it. When 
I am convinced of it, I watch carefully whether any progress in treatment is 
being made or not. If there is no progress made in several months and the 
patient has not learned to mend his or her ways, I refuse to go on. The ap- 
pliances are removed, a record of the mouth and circumstances made and the 
parents informed of it. But the parents are also notified that on account of 


Fig. 12.—Casts of dentition of same girl as in Fig. 10, nine months after casts in Fig. 10, when 
treatment was resumed, 


Fig. 13.—Casts of dentition of same girl as in Fig. 10, at 12 years 6 months, showing result after 
nine months’ of treatment. Cooperation excellent. 
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imminent danger to the teeth and surrounding tissues due to such carelessness, 
it is better not to go on unless the patient is ready to follow serupulously all 
instructions, recognize the annoyances and losses caused, apologize for the 
harm done and promise to do better. The effect of such demands is amazing. 

The case I shall show next is one which was handled in this way. Fig. 10 
shows the dentition of a girl, aged 11 years. In her ease, the differentiation of 
the dentition was considerably in advance of the growth of the face. But both 
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Fig. 14.—Casts of dentition of girl, 12 years of age, showing case of malocclusion before treat- 
ment. 


Fig. 15.—Casts of dentition of the same girl as in Fig. 14, at 13 years 3% months, showing 
result after one year and three months of treatment including three months’ vacation. 
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were rather retarded as measured by the period of maximum growth for 
girls. Treatment was started on Dee. 17, 1937. Due to all sorts of trouble 
over which I had no control, there was no noticeable progress made. As 
shown in Fig. 11, the condition was worse in May, 1938, four and a half 
months later, than it was when treatment was first started. At this point | 
stopped. Summer vacation came on, the patient—a very bright girl—had 
plenty of time to think it over and make up her mind. In September, 1938, 


Fig. 17.—Casts of dentition of the same boy as in Fig. 16, at 13 years, showing result after 
one year’s treatment, 


7 Fig. 16.—Casts of dentition of boy, 12 years of age, showing case of malocclusion before treat- 
ment. 
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she returned, apologized, and made a promise which she actually kept. The 
easts in Fig. 12 show the condition of the dentition when treatment was re- 
sumed. She now turned out to be an ideal patient. In June, 1939, treatment 
was completed. That the result was satisfactory is shown by the casts in 
Fig. 13—the time, nine months. 


Fig. 18.—Casts of dentition of boy, 11 years 9 months of age, showing case of malocclusion 
before treatment. 


8a. 
May 17, 1437 


Fig. 19.—Casts of dentition of the same boy as in Fig. 18, at 12 years 8 months, showing 
result after eight months of orthodontic treatment, Treatment was started in September and 
not in June when casts in Fig. 18 were taken. 
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With the help of cooperative patients the problem is greatly simplified. 
In Fig. 14 are shown the casts of a girl, 12 years of age. It is obvious that this 
case is not a simple one. The differentiation of her dentition, however, was 
just at the period of maximum facial growth and both in scheduled time. 
Treatment was started in January, 1937, continued until June. Then there 
was a recess for the summer vacation until September. Treatment was then 
resumed and completed in April, 1938. The casts in Fig. 15 show the result 
obtained. The time, one year and three months including three months’ vaca- 
tion. Another case where complete cooperation was given by the patient 
is shown in Fig. 16. This case was a boy 12 years of age. The maximum 
growth of his face was in advance of the period of differentiation in dentition. 
The eruption of the maxillary and mandibular right second molars indicates 
the proper dental stage of development. The malocclusal condition is quite 
clearly shown by the casts. What is not seen in the occluded easts in this 
figure is that the mandibular premolars on both sides were completely lingual 
to the maxillary premolars. This case was started in May, 1936. The boy 
was equipped with a bite plate for the summer, before he left for his vacation. 
In September, treatment with other appliances was started and in May, 1937, 
just a year from the time the first casts were made, the treatment was com- 
pleted. Fig. 17 shows the case at the completion of treatment. 

A more formidable looking case is shown in Fig. 18, the dentition of a boy, 
11 years 9 months of age. The impressions of this case was taken in June, 
1936. But treatment was not started until the following September. This case 
too was at the proper dental stage and maximum facial growth. The patient 
too was most cooperative. In May, 1937, the treatment was finished—time, 
just about eight months. Fig. 19 shows the casts of the completed case. More 
eases similarly treated were available, but lack of time prevented showing 
them by means of lantern slides. These few examples, however, should suffice 
to demonstrate that the assumption made is amply proved. In other words, 
the initiation of orthodontic treatment of cases of malocclusion during the 
period of maximum facial growth was followed by results in short time with 
little effort and much satisfaction. 

It should at this time be emphasized that the orthodontic procedure in 
these cases consisted only of that part which is usually referred to as ‘‘active 
treatment.’’ During this phase, I always aim at accomplishing the general 
and fundamental changes. If this is achieved during the stage of maximum 
growth, the more specific and finer adjustments then come about naturally 
during the period of retention—of course, provided that retention is not 
considered a static phase of treatment. Retention, as I use it, is a sort of 
tapering off of orthodontic manipulation. It begins where the active treatment 
ends and is extended by reducing the forces used from 100 per cent to zero. 
Thus the subsequent care entailed in observation and follow-up of these cases 
is continued until the desired result is well assured. 

In a summary of the points aimed at in this paper, it may be stated: 

1. That orthodontia has made a creditable record in the course of its rise 
during the last quarter of a century. 
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2. That in the course of its advancement, two objectives emerged. One 
was the establishment and building up of a profession and the other, the 
acquisition through it of professional, social, and economic independence. 

3. That, due to the present unrest and insecurity, the close relationship 
and relative significance of these objectives is greatly disturbed. That is, 
economic anxiety is leaning rather heavily on the professional record which is 
as yet not entirely complete. 

4. That such misadventures as have been mentioned, if greatly multiplied, 
are likely to undermine the promising future for which orthodonties is so 
valiantly striving. 

5. That the security of the future of orthodontia must of necessity de- 
pend on more intensive research and education. But these must primarily 
be planned for the edification of the profession itself, so as to be of help in cor- 
recting failures due to error and preventing missteps due to ignorance. 

6. That to fulfill its present mission, it is of importance for the profession 
to establish a center of exchange in knowledge, skill, and experience for the 
stimulation of some and inspiration of others. 

7. That, in solving orthodontic problems, the validity of the principles of 
‘‘orowth and development’’ must be tested by application in practice and 
not by rationalization in discussion. 

8. That the usefulness of the single observation of maximum growth in 
the treatment of malocclusion of the teeth should convince even the skeptic 
that scientific investigation is not just an intellectual pastime, but rather a> 
practical need for the solution of those baffling problems which are so often 
encountered in orthodontic practice. 


REFERENCES 


and 2. Hellman, Milo: The White House Conference on Child Health and Protection, 
1930, Growth and Development of the Child, Part II, Anatomy and Physiology, 
New York, The Century Co. 
3. Hellman, Milo: A Preliminary Study in Development as It Affects the Human Face, 
Dental Cosmos, March, 1927. 
4. Idem: Some Facial Features and Their Orthodontic Implication, Am. J. OrTHOpONTICS 
AND ORAL SuRGERY 25: 927, 1939. 
5. Idem: The Face in Its Developmental Career, Dental Cosmos 77: Nos. 7 and 8, 1935. 
6. Boas, Franz: Studies in Growth, Human Biology 5: No. 3, September, 1933. 


4, 


THE PROMISE OF NUTRITION: NOURISH AND FLOURISH 


Rosert 8S. Harris, Px.D.,* Campripce, Mass. 


HE. real function of nutrition is to form and sustain the structures and 

functions of all organs and tissues in the body. Physiologically and 
psychologically we are the result of the food we have eaten. Therefore, it 
cannot be made too clear that a small deficiency in any one of three dozen or 
more substances and elements may cause subnormal health and, if long con- 
tinued in infancy and youth, may cause permanent damage. 

In Drummond’s recent book, The Englishman’s Food, which is a chronicle 
of the English diet through more than five centuries, evidence is presented to 
show that mankind was best nourished during the era 1750 to 1850. Subse- 
quent to this time the dietary has been progressively refined and processed 
to suit the palate. One effect of this development on the diet is shown by the 
replacement of the centuries-old process of grinding grains between stones 
by the modern roller mills. Within fifteen years this change dropped the 
per capita consumption of vitamin B, from about 1,000 I.U. daily to less than 
one-third that amount. From that day to this a large portion of the popu- 
lation has been subsisting on a diet deficient in vitamin B, all because of this 
change in milling procedure. 

Roller milling and subsequent bleaching also removed all the carotene, 
half the riboflavin, half the calcium, and two-thirds the iron of the wheat 
and corn, markedly reducing the total daily intake of these food essentials. 

This important effect of milling is but one of many which may be cited 
to prove that our ‘‘civilized’’ foods are definitely inferior in nutritional value 
to those eaten by our ancestors. There is no doubt whatever that during 
the nineteenth century bad teeth became more common, while during the 
present century the rise in the incidence of caries has been alarming. This 
increase in caries incidence coincided with decrease in intake of calcium, 
phosphorus, vitamins A, C, and D, each of which is essential for tooth forma- 
tion. The parallelism is not hapinstance. 

In defense of our grandfathers, it should be said that they believed that 
they were improving foods. To them calories were of prime importance and 
foods were only fats, carbohydrates, and proteins. The discoveries that 
proteins differ in nutritive values and that foods contain physiologically 
essential vitamins and minerals had not been made. They can be excused for 
what they did not know. 

During the Middle Ages a failure in crops resulted in devastating famine. 
This famine was so often succeeded by pestilence that the phrase ‘‘famine and 
pestilence’’ has become a part of our language. 


*Assistant Professor of the Biochemistry of Nutrition, Massachusetts Institute of 


Technology. 
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Modern nutritional research has proved the close correlation which exists 
between poor nutrition and disease. It has shown that while proper nutrition 
does not guarantee health, without proper nutrition health cannot be obtained. 
So very many of our physical ailments are a direct consequence of malnutri- 
tion that there is a genuine truth in the suggestion that if we are nourished 
we shall fiourish. 

In presenting evidence in support of this statement I wish to discuss the 
qualitative and quantitative requirements for complete or optimal nutrition, 
whether the average dietary meets these requirements and what happens 
when these requirements are met. 

There is seareely any doubt that more nutritional progress has been made 
during the past twenty years than during the preceding twenty centuries. 
Important and often astonishing research results have been pouring from lab- 
oratories and clinies in the form of articles, more than four thousand of them 
yearly. Nutritional biochemists and research physicians have found it nearly 
impossible to keep pace with this avalanche of new facts, and the occasional 
student is confused by this mass of isolated and uncorrelated data. It is not 
surprising, therefore, that some dentists and physicians, not well skilled in 
this new science of nutrition and continually bombarded by questioning pa- 
tients, have found it necessary to retract within a conservative shell and 
advise their patients that they need not be concerned about nutrition, await- 
ing the day when this mountain of new facts and conflicts is sorted, sieved, 
and packaged. 

Today we know that we must, if we are to be healthy, eat at least thirty- 
six different substances and elements in definite quantities and at rather fre- 
quent intervals. If we fail to eat one of these thirty-six-odd substances, we 
know that very specific and far-reaching disorders result. Furthermore, we 
know that even though we do eat all thirty-six but fail to ingest sufficient 
amounts of them, mild subclinical forms of deficiency disease may result. It 
now appears that the ‘‘miseries,’’ ‘‘spring fever,’’ fatigue, and other common 
ailments are often symptoms of these small deficiencies. 

What are these health-essential substances? Ten are amino acids, 
thirteen are metals, some twelve are vitamins, and there is water. This list 
is not complete yet, for the essentiality to man of certain known metals and 
vitamins is still under debate and, of course, it is likely that there are others 
which await discovery. 

Since carbohydrates have long been recognized as important food con- 
stituents, they will receive little consideration here. While they serve pri- 
marily as fuel, small amounts enter into the structure of tissues. Excepting 
cellulose, which is essentially undigestible by man, it does not matter in what 
form earbohydrates are ingested, for the body can easily degrade complex 
sugars into the simple hexoses, forms in which carbohydrates are absorbed 
through the intestinal membrane. Contrary to general belief, therefore, there 
are no special nutritional virtues in certain carbohydrates, such as honey. 

Fats——Man ean live on a fat-free regimen because he has the ability 
to synthesize fatty acids sufficient for his needs. Our concern for the health 
of the German people who produce insufficient fat for their food needs is 
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quite unfounded. During the last war such a deficiency was important, for 
fats were needed not for themselves, but because they were the carriers of the 
essential fat-soluble vitamin factors, A, D, E, and K. Today Germany ean 
synthesize these vitamins and supply them to the people in concentrates. 
Furthermore, she is now producing tons of a synthetic lard from paraffin wax, 
this fat to be used largely for nonfood purposes. 

Recent results in our laboratories have shown that food fats vary in 
their nutritional value, primarily because of their chemical make-up. It ap- 
pears also that the fat best suited to our nutritional uses changes in com- 
position as we progress from infancy to old age. 

Proteins ——Animals ean live fairly well on diets almost devoid of fats or 
carbohydrates, but they soon die on diets devoid of protein. This is because 
proteins are made up of substances (amino acids) which are needed in the 
construction of body tissues and which cannot be synthesized in the body. 

Proteins consist of various combinations of the twenty-two known amino 
acids. The difference between two proteins, for instance gelatin and egg 
white, lies in the kinds and proportions of amino acids which each contains. 
It appears that ten of these twenty-two amino acids are indispensable and 
must be obtained regularly in the dietary. A protein deficient in any one of 
these ten acids is said to be incomplete because it will not support growth 
when it is the sole protein in the dietary. Due to differences in amino acid 
constituents (nutritional value) the proteins of certain foods (whole eggs, 
milk, liver, kidney, and heart) are complete, while the proteins of others 
(legumes and cereals) are less complete. This matter is important, for thirty 
per cent of the protein in the American dietary is contributed by white flour, 
a protein about half as good as egg or milk protein. Fortunately, the defi- 
ciencies of some of these proteins may be made good by a judicious selection 
of several foodstuffs whose proteins supplement one another. 

The present tendency to toast breads and cereals and to bake and fry 
foods rather than boil them is not in the best interest of the consumer, for 
these treatments decrease the biologic value of the constituent proteins by de- 
stroying heat-sensitive amino acids. 

Mineral Metabolism.—The functions of minerals are important, so much 
so that they may be thought of as controlling life itself. Of the many minerals 
in the body some thirteen* are known to be essential to life, copper, manganese, 
zine, iodine, and cobalt being called ‘‘trace’’ elements, since they have been 
shown to function in minute quantities. Certain others (lead, arsenic, radium, 
selenium, and fluoride) are of no nutritional importance except that they 
are rather toxic and may occur in foods. 

Of the minerals which are essential, calcium, iron, and iodine tend to be 
deficient in the dietary and will be given particular consideration here. 

Tron.—-During the first six months of pregnancy the fetus retains iron at 
the rate of 0.4 milligram per day, while during the last three months the fetal 


*Calcium, phosphorus, magnesium, sodium, iron, potassium, chlorine, sulfur, copper, 
manganese, zinc, iodine, and cobalt. 
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storage is about ten times as great, 4.7 mg. per day. It is evident that during 
late pregnancy a relatively large excess of iron is required to care for fetal 
needs. 

Each month our blood is entirely replaced by new blood. As we cannot 
possibly obtain in our food enough iron to care for this blood synthesis, it is 
fortunate that 90 per cent of the iron released from old red cells is reused in 
the formation of new hemoglobin. Even the small amount of new iron which 
we must obtain from the food is often not supplied. When the dietary con- 
tains an insufficiency of iron, fewer red cells containing less hemoglobin are 
produced and iron deficiency anemia develops. The incidence of milk anemia 
in infants and children and in women during pregnancy, lactation, and meno- 
pause is definitely higher than was first suspected. This anemia is unneces- 
sary since it can be prevented by increasing the consumption of foods rich 
in available iron, such as liver, molasses, egg yolk, cereals, and green vegetables. 
These needs for iron can be met, also, by the use of medicinal iron compounds, 
the iron of which is completely available. 

The newer nutrition has taught us that we cannot judge the iron value 
of a food by its total iron content because in foods some of the iron is coupled 
with an organic compound and cannot be freed for intestinal absorption. Ap- 
parently 25 to 50 per cent of the iron in most foods is in this unavailable form. 
It will be some time before the availability to human beings of iron in com- 
mon foods is determined and accurate tables of the content of available iron 
are prepared. 

There is no danger to the body in the ingestion of excessive amounts of 
iron, for the body will not absorb more iron than is used or stored and the 
excess iron passes through the intestine without being absorbed. 

Iodine.—lodine is of unique importance for it is a constituent of thyroxin, 
a hormone secreted by the thyroid gland. Ordinarily we obtain iodine from 
drinking water and foods. The value of foods in the prevention of iodine 
deficiency disease (goiter) depends largely upon the iodine content of the soils 
on which they are grown. Water plants contain more iodine than land plants, 
garden vegetables more than cereals and fruits. 

There are large areas in this country where the native foods are so de- 
ficient in iodine that goiter has been endemic. Of late the incidence of this 
disease has been markedly decreased by the simple procedure of adding potas- 
sium or sodium iodide (0.5 per cent) to table salt and of large scale additions 
of iodine to water supplies. 

As nearly all of the iodine liberated in the normal breakdown of thyroxin 
is retained by the body, man requires only about 0.045 mg. of iodine daily, 
or 16.5 mg. per year. It is surprising that this minute requirement is often 
not met. 

Phosphorus.—The metabolism of phosphorus is related to that of other 
minerals, to protein, fats, and carbohydrates, and to functions related pri- 
marily to ossification, muscle contraction, and acid excretion. There are many 
more compounds of phosphorus in the body than of any other mineral ele- 
ment, but as this is not a complete review, only a few of the more interesting 
finetions of phosphorus will be mentioned here. 
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Later mention will be made to two vitamins, riboflavin and thiamin, 
which function physiologically when they are combined with phosphated 
proteins. They function in the body in the respiration of the cells and the 
utilization of sugars in the one ease and in the degradation of the intermedi- 
ary products of carbohydrate metabolism in the other. 

Phospholipids are phosphorus compounds which contain fatty acids. 
Phospholipids are of prime importance in the transference of one of the end 
products of fat digestion (fatty acids) across the intestinal membrane, thereby 
permitting absorption. The unsaturated fatty radicals contained in certain 
phospholipids may also serve as a reversible oxidation-reduction system at 
the surfaces of tissue cells. 

Phosphorus is an integral part of the structure of bones and teeth. The 
skeletal structures average about 75 per cent of the total phosphorus of the 
body. When deficient in the dietary the phosphorus used in normal metabo- 
lism is derived from the bones and teeth and transferred to the soft tissue. 
This progressive rarefication of the bones renders them weak and easily frae- 
tured, sometimes causing the ribs to collapse and the teeth to erode. 

As many common foods contain considerable phosphorus, it is presumed 
that the needs are automatically met. Liver, meat, fish, milk, and cheese are 
abundant sources. Plant tissues are not as abundant in this mineral nor is 
it in as available a form. Our laboratories and others have reported that 
when it occurs in plants as phytin, it is poorly utilized. The earlier theory 
that certain cereals contain an anticaleifying substance has been discarded in 
the light of this finding. 

Calcium.—There is more calcium in the body than any other metal. Being 
required for growth, the maintenance of teeth, and being an essential con- 
stituent of the blood and all body cells, calcium is of dominant importance. 

There is considerable evidence that calcium from different sources is not 
equally available and that milk calcium and that of fruits, for instance, is 
more available than that of vegetables, partly because of the difficulty with 
which it is released from the crude fiber of the latter. There are other factors 
which hamper utilization; for instance, compounds such as oxalate in nutri- 
tionally overrated spinach not only render the calcium of spinach entirely 
unavailable but also interfere with the utilization of the calcium in any foods 
eaten with spinach. 

Milk has become a favorite food because of its superb calcium content. 
Our dietaries are so caleium-poor that we are in danger of calcium starvation 
if we do not use milk or dairy products. The dietaries of Asiaties contain lit- 
tle or no milk and yet these peoples may not be calcium deficient because they 
utilize bones as food and because their diets are low in fat, thus raising ¢al- 
cium retention. He who, for economic or esthetic reasons, does not consume 
milk must consume an abundance of cheese, cauliflower and fresh vegetables, 
for these are fairly rich in calcium. Failing this, he should take tablets com- 
posed of a soluble calcium salt. This is especially important during late preg- 
naney and childhood when considerable bone is being formed. 

During recent years there has been an unusual revival of interest in bone, 
chiefly because of investigations of vitamin D and its effect on experimental 
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and clinical rickets. Analysis of bone ash has shown that approximately 
50 per cent is calcium, of which 85 per cent is in the form of tricaleium phos- 
phate [Ca,(PO,).] and 12 per cent is calcium carbonate. There is considerable 
doubt that bone consists of a simple mixture of calcium phosphate and ear- 
bonate. The inorganic elements in bone appear to be arranged in a way 
similar to that in the apatite minerals [n Ca,(PO,)..CaCO,]. Though the total 
mineral content in bone is variable, there is little variation in the calcium: 
phosphorus ratio. This ratio (2.15:1) is fixed wherever bone is laid down or 
bone salts are removed. 

The deposition of lime salts in the bones commenees during the latter 
part of fetal life, and increases thereafter until young adulthood. It is well 
known that the bones of youth differ from those of old age, the latter being 
more brittle and containing more carbonate. We have yet to learn how to 
delay or prevent the development of brittle, carbonate-high bones of the 
aged. 

During periods of stress (as in pregnancy) the skeletal minerals are 
depleted, and during periods of dietary abundance these minerals are stored 
in the trabeculae. The skeleton is not an organ of fixed and unvarying com- 
position, nor a lifeless structure serving only as a point of origin for muscles. 
It also serves as a repository of calcium, magnesium, sodium, and potassium, 
and is fundamentally important in the transfer of minerals in the body. 

Calcification of bone includes more than the precipitation of carbonates 
and phosphates. One ean list at least sixteen conditions which must be met 
before sound deposition ean be obtained. Blood vessels carrying the building 
constituents (calcium, phosphorus, and possibly magnesium) must penetrate 
into the osteoid tissue where the deposition is taking place. There must be 
enzymes capable of splitting the various phosphoric esters in the blood to 
inorganic phosphate capable of transference across membranes. The blood 
caleium must first be ionized so that it may combine with cartilage, and sub- 
sequently with the ionized phosphate, to form bone, and all this is regulated 
and governed by parathyroid hormone, vitamin D, vitamin C, and other sub- 
stances and elements. 

Teeth—tTeeth are not fixed structures. On the contrary, in teeth there 
is a dynamic process involving continuous loss and replacement of constitu- 
ents. This has been demonstrated by recent work with radioactive phosphorus 
and radioactive calcium. Ordinary phosphorus can be made radioactive by 
placing it in the field of a high voltage electron beam. It may then be com- 
bined with other atoms and compounds to make phosphated compounds identi- 
cal with those found in foods. Because of its radioactivity the physiologic 
progress of this synthetic food molecule can be traced after it is fed, since 
the radioactive ‘‘tag’’ betrays its presence in the tooth, bone, muscle, liver, 
or excreta of an experimental animal. It has been shown that 30 per cent 
of the phosphorus atoms deposited in the skeleton of an adult rat are removed 
in twenty days and that the average phosphorus atom remains in the body 
for only about two months. This does not mean that all of the phosphorus 
in your body today will be entirely replaced by new phosphorus two months 
from now because the phosphorus in some tissues is more labile than that in 
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others. The phosphorus of the bones and teeth, for instance, is replace: 
much more slowly than the phosphorus of the brain and still more slowly than 
that of the liver and muscles. It has been calculated that the replacement of 
1 per cent of the phosphorus in the teeth of human adults by phosphorus 
atoms taken up with the diet requires about 250 days. Furthermore, this 
phosphorus replacement is three to four times more rapid in the actively 
growing canine teeth than in the molars. 

This new research method has shown further that the ingested food 
phosphorus first ‘‘cheeks in’’ at the bones and teeth before going to other 
parts of the body for physiologic use. When one considers that an atom of 
phosphorus may be used a number of times to serve as many different funce- 
tions before being excreted, one becomes impressed with this new concept 
in physiology that hardness of structure does not indicate unchangeableness. 
If they are to retain and maintain sound bones and teeth, adults as well as 
growing children must obtain daily in their food the structural elements of 
bones and teeth (calcium and phosphorus) and the vitamins (A, D, and C), 
which assure proper mineralization. 


Dental Caries—We would prefer to avoid mention of the controversial 
subject of tooth decay. This most widespread of human diseases which af- 
fects at least 90 per cent of the population of the civilized world is the cause 
of an immense amount of ill-health, discomfort, and expense. Nutritionists 
are confident that if the present nutritional knowledge could be applied to 
the entire population, and especially to children, tooth decay and the sequelae 
of tooth infections (infections of the joints, kidney, and heart) would be 
essentially eliminated. 

It is needless here to relate the various theories which have been advanced 
to explain dental caries. Except for the hormonal and nutritional theories all 
other explanations seem secondary. With improper prenatal and postnatal 
nutrition, unsound teeth are formed, and sound teeth are rendered unsound. 
These vulnerable structures invite decay and erosion by acids produced by 
bacteria resident in fissures, by the alkalinity of the saliva, by its carbon 
dioxide capacity, by the hardness of the food, by failure to brush the teeth, 
ete. In the end it must be admitted that these factors may be without in- 
fluence if the teeth are properly formed and maintained by supplying to the 
body adequate amounts of the nutritional essentials in absorbable form. Stud- 
ies on primitive peoples have given convincing evidence of this. 

Fluorine.—In a diseussion of the nutritional values of mineral substances 
it would be negligence to omit mention of those which may be harmful. 

There is no evidence to date that fluorine plays a physiologic role, though 
recent articles carry the implication that it is essential to proper calcification, 
especially of the teeth, due to an anticaries action. This is based on the 
finding that teeth with mottled enamel seem to be stronger and less carious. 

Exeellently calcified teeth showing no indication of caries yet devoid of 
detectable fluorine have been produced in rats on a fluorine-low diet. Further- 
more, five generations of rats were reared on a fluorine-low (0.1 ppm. of 
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fluorine) diet with excellent results, while those fed one hundred times as 
much fluorine (10 ppm.) showed evidences of bleaching of the teeth, a symp- 
tom of fluorine poisoning. 

When relatively large amounts of fluorine are fed experimentally, growth 
is retarded, the calcium balances are lowered, and the activity of the enzyme 
phosphatase is decreased. Ninety-six per cent of the absorbed fluorine is 
deposited in the bones, presumably replacing the carbonate, and the remainder 
is held in the teeth and soft tissues. The maxillary incisors overgrow, curve, 
and pierce the palate, while the mandibular incisors become eroded to the gum 
line. 

Mottled enamel occurs the world over and is endemic in more than 300 
areas in this country, particularly in Texas where the soil is high in fluorine 
content. The body retains fluorine so tenaciously that the teeth of children 
raised in fluorine areas remain mottled throughout their lifetimes. In view 
of the fact that the teeth become visually abnormal, one wonders what hap- 
pens to the much more fluoritie skeletal tissues which are not visible. Until 
a ease for fluorine is definitely proved, it is advisable that one ingest a mini- 
mum of it. This ean be done by selecting plant and animal foodstuffs which 
are grown outside of the fluorine areas. 

Selentum.—There is no evidence that selenium is of value to man and 
considerable that it is poisonous. This metal is perhaps the only one which 
is absorbed by plants in sufficient quantities to render them poisonous to an- 
imals and to man. Within the last ten years it has been shown that ‘‘alkali 
disease’’ and ‘‘blind staggers’’ in animals growing in certain areas of this 
country are toxic manifestations of selenium. 

Animals suffer greatest from selenium poisoning because they generally 
subsist on foods grown locally. As the human population of seleniferous 
areas subsists on foods, a part of which is brought in from other areas, the 
toxie effects of native foods are milder and usually subclinical. Though the 
selenium problem is serious in certain arid or semi-arid areas (Wyoming, 
South Dakota, Nebraska), most foods are gathered off soils which contain 
little of this toxie substance. The public health danger is consequently very 
slight. 

Vitamins.—Vitamins are organic compounds which are required by the 
body in minute amounts for the catalysis of its normal physiologic processes. 
Hormones differ from vitamins for they can be synthesized in the body while 
vitamins cannot. To date about forty vitamins have been discovered. Many 
of them are needed by other animals and not by man. Of the vitamins re- 
quired by the human being certain ones tend to be deficient in the dietary 
(vitamin B,, vitamin C, vitamin A, and vitamin D) and deserve special con- 
sideration here. 

Vitamin A.—This substance is not present as such in plant tissues, but is 
produced in the liver by cleavage of certain yellow plant pigments (primarily 
carotene). Substances with vitamin A potentiality are called provitamins A. 
Recent research has shown that the availability of provitamin A varies with 
different fruits and vegetables presumably because it is difficultly freed from 
the cells of the plant tissue and, therefore, not available for absorption. Further- 
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more, because of difficulties in the absorption of the free provitamin and its 
conversion into vitamin A in the liver, it appears that a person on a raw 
vegetarian diet may require even three times as much potential vitamin A in his 
food as another on a meat diet and ingesting preformed vitamin A. 

This vitamin has many important functions: it is essential to growth, to 
proper vision, to the integrity of the epithelium and endothelium, to bone 
and tooth formation, and to reproduction. Of these many important functions 
we will discuss only two. 

Ophthalmologists believe that night blindness arises from an abnormality 
in the rod structures of the retina. Vision in daylight, with color perception, 
has been determined to be the function of the cones, while vision in twilight, 
in which colors are not distinguished, is the function of the rods. The retina 
of nocturnal animals and of fish which live in the dark depths of the sea has 
been shown to be composed almost exclusively of rods, whereas diurnal animals 
have the cone type of retina. 

The normal behavior of the retina is dependent upon vitamin A which 
is transported to the retina by the blood. There it combines with protein 
to form ‘‘visual purple’’ which is converted to ‘‘visual yellow’’ on exposure 
to light. In this photochemical change, energy is evolved which reacts with 
the nerve endings and gives a sensation in the brain which is interpreted as 
light. Although some vitamin A is reused in the formation of new visual 
purple, the process is not self-sustaining and small amounts must be supplied 
continually. If the dietary does not contain adequate amounts of this vitamin, 
regeneration of visual purple is incomplete, the eye becomes less sensitive to 
light, and night blindness ensues. 

Estimates of the incidence of night blindness in the American population 
vary because sufficient data have not yet been obtained. It appears, how- 
ever, that it may be as high as 50 per cent, indicating that half of this ecoun- 
try’s population is not obtaining sufficient vitamin A to allow for proper 
vision. 

Vitamin A deficiency also affects the bones, which become fragile. Minute 
ridges are formed at the junctions of the ribs, due to a reduction in the pro- 
liferative activity of the epiphyseal cartilage. 

In the teeth the ameloblasts or enamel-forming organs become atrophied 
and undergo metaplasia, causing the formation of hypoplastic enamel. An- 
imals deprived of vitamin A may develop teeth with no enamel while those in 
which the deprivation is less severe show defective enamel, poor in structure, 
with pits and fissures which predispose the tooth to decay. Dentine formation 
is also dependent upon an adequate supply of vitamin A which is, without 
doubt, at least as important as any other factor in the formation and main- 
tenance of teeth. 

Thiamin.—Vitamin B, (or thiamin) has been in the news lately because of 
its profound influence on the growth and flowering of plants. To plants this 
substance is a hormone and not a vitamin, since it is produced in plants and 
presumably regulates their physiologic activities. 

In thiamin deficiency there is degeneration of the nervous system, cardiac 
enlargement and dysfunction, edema, gastrointestinal disturbance, muscular 
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atrophy, and anorexia, in degrees proportional to the extent of the deficiency. 
It is definitely concerned with tissue respiration in that it is a catalyst in the 
removal of the lower degradation products (pyruvie acid) of glucose metabo- 
lism. 

Ascorbic Acid.—Seurvy is a disease which has long been a scourge to man- 
kind. History reveals that this disease decimated the ranks of the Crusades, 
accounted for much loss of life in medieval wars and even our own Civil 
War, and incapacitated boatloads of sailors. Records show Indians warded 
off the ravages of this disease by drinking tasty infusions of sassafras leaves. 
It was not until recently that we have learned that the actual cause of this 
disease is the lack of asecorbie acid, or vitamin C. 

The effect of a deficiency in this substance is shown in the form of weight 
loss, anemia, apathy and weakness. The skin and mucous membranes become 
hemorrhagic due to loss in the cement substance between the endothelial cells 
of the capillaries. 

It is of special interest here to note the relation of aseorbie acid to the 
integrity of bone and teeth. In deficiency there is cessation of the formation 
of cartilage and bone matrices because the osteoblasts lose their role in the 
formation of intercellular material, and the development of capillaries, which 
are essential to the deposition of bone salts, is impaired. 

Radical changes in tooth structure are also a consequence of deficiency 
in aseorbie acid which promotes the functional activity of the formative cells 
such as the odontoblasts, ameloblasts, and osteoblasts. Unfortunately the ef- 
fects are irreparable and the poorly formed tooth is subsequently vulnerable 
to decay. 

Riboflavin.—This fluorescent pigment has long been known but its physi- 
ologie importance was not appreciated until eight years ago. In the body 
it funetions chiefly as part of a protein molecule which actuates the combus- 
tion of sugars in the cells in catalyzing oxidations, and as a complement to 
the iron-containing respiration enzyme in these cells. 

An interesting effect of riboflavin deficiency is the loss of sensory acuity 
of the skin. Deficient animals are commonly afflicted with pediculosis. The 
complete disappearance of these lice when riboflavin is administered has been 
explained on the basis that the sensory acuity of the skin becomes normal, 
making the animals conscious of the infestation. 

Riboflavin deficiency is one of several deficiencies which produce the in- 
volved disease of pellagra. A second vitamin deficiency which is instrumental 
in producing this disease is nicotinic acid. This vitamin functions as part of 
the cozymase molecule involved in catalyzing certain biologic oxidations and 
reductions. 

Vitamin D.—Three hundred years ago the physician to King Charles IIT 
of England treated rachitie patients by feeding them pulverized clam shells 
which had lain for a time in the sun. Also, three thousand years ago the Chinese 
treated this disease by ingesting mixtures prepared from the skin of mules. We 
now know that the suecess of these therapeutics was due to the vitamin D which 
is produced by exposure to the sun’s rays. 
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Vitamin D regulates calcium and phosphorus metabolism, permitting max- 
imal utilization of these minerals by reducing their excretion and increasing 
their absorption and apparently has no effect upon the bone cells. There is 
no fundamental abnormality in the rachitiec bone which prevents its calcifica- 
tion, for slices of rachitic bone become calcified in vitro. There are indications 
that vitamin D is a factor in the conversion of organie serum phosphorus to 
inorganic, preparatory to its deposition in the bone. This vitamin also counter- 
acts parathyroid activity, thus arresting the withdrawal of minerals from the 
bones and restoring the flow of calcium and phosphate from the blood to the 
bones. Since bone development is initiated during the prenatal period it is im- 
perative that an abundance of vitamin D be obtained. 

The suprarachitic effects of vitamin D deficiency have received insufficient 
attention. Myopia in the human eye may be dependent partly upon de- 
ficiencies in calcium, phosphorus, and vitamin D, which also has an effect on 
the clotting time of the blood, on certain pregnancy toxemias, on milk fever, 
on resistance to infantile paralysis virus, and on gastrointestinal motility. 
One must guard against the impression that any vitamin has one function. In 
general, its functions are numerous and involve many tissues. 

Tocopherol.—The major functions of vitamin E relate to reproduction. 
In the male the damage to testicular tissue following E deficiency is irrep- 
arable, while in the female the abnormalities produced are reparable, since 
the damage is to the fetus and not to the mother. Vitamin E or tocopherol 
has other functions which are unrelated to the reproductive tissues. At all 
ages its absence causes a muscle dystrophy, the cause of which has only re- 
cently been linked to vitamin deficiency. 

Vitamin K.—Vitamin K is a newly discovered factor essential to blood 
clotting. Normally vitamin K is produced by bacteria in the lower intestine 
from which it is absorbed. Hence mammals seldom show vitamin K deficiency 
and then only when absorption is faulty. 

According to the Howell theory of blood coagulation prothrombin is the 
substance which, in the presence of calcium and thromboplastin, yields the 
active substance thrombin, which then converts fibrinogen to fibrin, thus 
bringing about coagulation. It is now believed that vitamin K is essential 
to the normal synthesis of prothrombin in the body and perhaps is an active 
component of this substance. 

The absorption of this fat-soluble substance is dependent upon bile. Thus, 
obstructive jaundice brings on vitamin K deficiency, a condition which may be 
relieved by feeding vitamin D and bile salt. 

An important new use of this vitamin is indicated in the treatment of 
intracranial hemorrhage in the newborn and in the preparation of infants 
for surgical operations. The prothrombin clotting time is commonly low 
during the neonatal period and can be raised by feeding vitamin K to the 
mother previous to delivery or by feeding the infant directly. This new 
therapy offers vast possibilities in the reduction of the army of physical and 
mental cripples who survive their cerebral accidents, for these accidents now 
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REQUIREMENTS FOR COMPLETE NUTRITION 


When a deficiency disease is so slight as to be undetectable, it is called 
‘‘subelinieal.’’ With the development of new procedures and instruments 
which detect these conditions there will be a tendency for figures on the 
incidence of deficiency disease and for estimates of amounts of nutritional 
factors needed for complete nutrition to rise. A case in point is vitamin A. 
Ten years ago the best measure we had for adequacy of vitamin A was the 
presence or absence of xerophthalmia. With the advent of methods for 
measuring visual adaptation our estimates of vitamin A needs have been 
trebled, for at least three times as much vitamin A is required in the diet 
for proper visual acuity as for the prevention of xerophthalmia. In the same 
way estimates of vitamin D requirements of infants have risen from 150 units 
daily which usually prevent rickets to perhaps 1,000 units to allow for proper 
tooth formation. 

Estimates of vitamin need, therefore, will tend to increase until the organ 
or tissue is found which has greatest demands for each vitamin. Current es- 
timates of nutritional needs, such as those from the Department of Agriculture 
(Table I), are necessarily tentative. When nutritional science has become 
stabilized and precise methods for the detection of the mildest forms of de- 
ficiency disease have been evolved, the final estimates of nutritional require- 
ment will, we are sure, be somewhat higher. 


INCIDENCE OF MALNUTRITION 


Accepting these figures, is there any indication of nutritional deficiency 
in America today? Indeed there is. Studies by governmental and private 
agencies have now clearly shown that the American dietary is deficient in vita- 
min B, (thiamin), in ealeium and to a lesser extent in vitamin D, iron and vita- 
min C, and iodine. The Committee on Foods of the A. M. A. has officially recog- 
nized this deficiency in vitamin B, and has advocated the addition of thiamin to 
staple American foods. Among the causes of malnutrition are penury, preju- 
dice, ignorance, habit, and apathy. 

What must be done to make the dietary adequate? Studies by the De- 
partment of Agriculture indicate that to give the people proper nourishment 
it will be necessary to increase the present-day levels of family consumption 
of milk by 20 per cent, of butter by 15 per cent, of tomatoes and citrus fruits 
by 70 per cent, of leafy vegetables 100 per cent, and increase the amount of 
eggs consumed by 35 per cent. 

Even though this were done, the average would be adequate to prevent 
gross deficiencies but still far from the optimum which would ensure fullest 
physiologic functioning. This would require doubling our consumption of 
dairy products and increasing our intake of vegetables several fold. 

It is unfortunate that those who have the greatest deficiency, those who 
need vitamin and mineral supplements most, are the least able to pay for 
them. It is pathetic that plenty and want should coexist in our society. The 
surprising degree of this want is shown by available statistics (1936) which 
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show that 4,000,000 American families had yearly incomes of less than $400, 
and that 27 per cent of the nation’s families received less than $750 a year. 
We heartily applaud any effort made to relieve the economic oppression of 
this large fraction of our population. The problem is overwhelming for it 
has been shown that if one person spends $150 yearly for food there is only 
an even chance of his obtaining a passably adequate dietary. When one con- 
siders that families with incomes of $750 or less commonly contain several 
members, it is evident that they would be improperly nourished, even though 
they were to spend the entire income for food. 

In four years the Surplus Commodities Corporation has bought and given 
to welfare agencies almost three billion pounds of surplus foods. But, un- 
fortunately, the surplus foods are generally not the foods which are needed. 
These people need green vegetables, fruits, and milk and not meats, grains, 
and potatoes. 

THE PROMISE OF NUTRITION 


The finest demonstration of the potentialities of good nutrition comes 
to us from Conoor, India, where the Pasteur Institute has supported studies of 
diseases associated with faulty nutrition under the direction of Dr. Me- 
Carrison. 

Certain peoples in northern India, among whom are some of the finest 
physical specimens of mankind, eat a diet consisting of whole-wheat flour, 
unleavened bread lightly smeared with fresh butter, sprouted Bengal gram 
(legume), fresh raw carrots and cabbage, unboiled whole milk, meat once weekly, 
and an abundance of water. 

For two and a half years a group of 1,000 albino rats was fed this diet. 
There were no illnesses, no deaths from natural causes, and there was no mor- 
tality among the several thousand young produced. All were submitted to 
post-mortem examination which revealed no evidence of disease with the ex- 
ception of an occasional cyst due to tapeworm larvae which originated in the 
straw bedding. Disease and death were excluded almost completely by minute 
attention to three environmental conditions: cleanliness, comfort, and food. 

A second group of 1,000 albino rats, housed under the same conditions, 
given the same comfort and cleanliness, was given a diet consisting of cereal 
grains, vegetable fats, little milk, little butter and few fresh vegetables. This is 
the dietary of the stunted unhealthy Madrasi of Southern India. During the 
course of the experiment the reproductive rate was low. litters were small, 
infant mortality was high, and the rats grew to be only 60 per cent as heavy 
as those fed the good Sikh diet. Autopsy showed that these animals were af- 
flicted with the whole ealendar of ailments: pneumonia, bronchopneumonia, 
pleurisy, sinusitis, otitis, adenoids, conjunctivitis, corneal ulceration, kerato- 
malacia, gastric uleer, duodenitis, enteritis, dystrophy, stasis, pyonephrosis, 
pyelitis, renal ealeulus, ureteral calculus, cystitis, inflammation of the uterus, 
ovaritis, fetal death, uterine hemorrhage, premature birth, loss of hair, der- 
matitis, foot gangrene, subeutaneous edema, skin abscess, anemias, gland cysts, 
atrophy of the thymus, pancreatic hemorrhage, goiter, enlarged glands, poly- 
neuritis, cardiac atrophy, myocarditis, pericarditis, ete. Not infrequently an- 
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imals were suffering from more than one disease. There were crooked spines 
and imperfect teeth. These conditions are the common ailments of man today, 
the kind one meets in the doctor’s waiting room, and they were produced in 
spite of cleanliness and comfort and because of improper food. 

McCarrison found the same thing as the result of similar experiments on 
guinea pigs, rabbits, pigeons, and monkeys. Properly fed animals remained 
remarkably free of disease, improperly fed animals being remarkably sus- 
ceptible to it. This study showed that a middle class or lower class diet, be- 
cause of its excesses in starch and its deficiencies in minerals and vitamins, 
caused high mortality and nervous, irritable, weak rats, a conclusion which 
has been confirmed by other studies on man. It is reasonable that the human 
species should be no exception and that many of man’s ailments are due to im- 
proper feeding and are avoidable. 

Otitis media is a common consequence (70 per cent) of vitamin A de- 
ficiency in rats, and is frequent in children. It is thought that 90 per cent 
of the deafness in adults is the sequel to disorders in childhood which could 
have been avoided. In one study 91 out of 100 necropsies in children showed 
evidence of middle ear disease, a large part of which is the result of vitamin 
A deficiency. 

Gastric and duodenal ulcer are extremely common in Southern India. 
Rats were given poor class Madrasian and Travancorian diets, cooked and pre- 
pared in the way of the people using them, for 675 days, then autopsied. Rats 
fed a good stock diet showed no gastric or duodenal ulcers while those fed 
the Madrasi and Travancore diet showed an incidence of gastric ulcer equiva- 
lent to the incidence in the people who habitually consumed these diets which 
were deficient principally in vitamins A, B, and C. 

Living side by side in Africa are two tribes with different dietary customs. 
The Masai are a pastoral people who live largely on meat and milk and send 
the pregnant women into the bush to eat berries. 

The Akikuyu subsist chiefly on cereals, tubers, plants, legumes, and green 
leaves. Their large herds of goats are used as currency, not as a source of 
meat or milk. The men eat nothing but maize, sweet potatoes, or other 
cereals and tubers. During the first five years of life the children of both 
sexes are given edible earths from salt licks and the ashes of certain swamp 
plants which happen to be unusually high in ealeium content. The girls con- 
tinue to use these sources of minerals throughout adult life and the women 
monopolize all caleium-rich green leaves, especially a millet which is sixteen 
times as rich in calcium as other millets and is reserved for them during 
periods of pregnancy and lactation. 

The Akikuyu man’s diet is exceedingly low in calcium and is not ade- 
quate for best growth, even when supplemented with the edible earths. 

The full grown Masai male averages five inches taller and twenty-three 
pounds heavier than the full-grown Akikuyu male and his muscular strength 
is 50 per cent greater. The physical condition of the children is equally su- 
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The value of better diet is shown in the superior health of the females 
compared to the males. Whereas 18 per cent of the Akikuyu girls under eight 
were judged to be in poor physical condition, 44 per cent of the boys were 
rated so. 

Even those who have the money to buy an adequate diet often fail to 
obtain it. They have too little knowledge of food values and little apprecia- 
tion of the vital importance to them of good nutrition. 

The remarkable effect on the growth of children of adding milk to the 
diet was demonstrated by Dr. Corry Mann in 1926. A group of boys were 
living in an institution on an ordinary dietary which provided rather small 
proportions of fat, animal protein, and green vegetables. When the amount of 
animal protein was nearly doubled by the addition of casein, a milk protein, 
the growth and height of these boys was not affected, indicating that the pre- 
vious diet had contained sufficient protein. 

However, when a pint of milk was added to the dietary the weight gain 
was nearly doubled and the rate of increase in height was 1.5 times that of the 
control group to whom no extra milk had been given. It was in a large 
measure this demonstration which convinced the experts that milk has a 
special value in the diet of young growing children, a value which is not 
measured solely in terms of proteins, fats, or calories but also in terms of 
vitamin content. This study served as a foundation for the widely practiced 
procedure of providing extra milk for children in our elementary schools. 

In Seotland a series of extensive studies of the influence of milk con- 
sumption on the growth of more than 12,000 school children amply confirmed 
Mann’s findings, even when each child received only three-fourths of a pint 
daily for a short period of four months. 

Another study on 20,000 children, 5 to 12 years old, in Lanarkshire, dem- 
onstrated the striking effect of a milk regime on physique and general health 
and mental alertness. The teachers could detect in these children an in- 
crease in buoyancy and an alarming increase in pugnacity. 

In the mass of recent nutritional data there is an abundance of reports 
which indicate that by complete nutrition the life span may be extended. 
The most clear-cut single demonstration of this was by Sherman who had raised 
forty generations of rats on what may be adjudged to be a ‘‘good’’ dietary: 
1 part whole milk, 5 parts whole wheat, flavored with salt. But when this 
already good diet was supplemented with calcium carbonate or more milk, - 
growth was improved, adult vitality was increased, and the life span was 
lengthened. And what is very important, senility was delayed, and the rats 
maintained the appearance and vigor of youth. Sherman concludes that ‘‘a 
longer lease of healthier life will follow an improvement in the dietary of 
the individual, or the food supply of the community, even where the original 
dietary was adequate according to current standards.”’ 

In an earlier paragraph we stated that the American dietary is admittedly 
deficient in vitamin B,. Since multiple deficiencies are common, it is likely 
that our dietary is deficient in the other factors of the vitamin B complex 

also. What these deficiencies mean in terms of health may be gleaned from 
1 study of Professor Drummond «i England. In his laboratory one group of 
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483 rats was fed an adequate diet while a second group of 556 animals was 
maintained on similar ration which provided suboptimal amounts of the 
vitamin B complex, the chief deficiency being vitamin B,. 

This deficiency shortened the life span, interfered with reproduction, and 
caused a marked increase in the incidence of gastrointestinal ulcerations. 
One wonders whether the current high incidence of gastric and duodenal 
ulcers and of appendicitis can be related to vitamin deficiencies. 

These accumulating evidences of the many ways in which milk functions 
in nutrition are indicative of what any good protective food will do when 
added to an ordinary dietary. Good as the American dietary is (and it is 
thought to be the best in the world) it can still be definitely improved. We 
cannot present more evidence here to support the claim that one can flourish 
when properly nourished by vitamin-containing, mineral-containing foods rich 
in good protein. 

We are entering an era in which the newer knowledge of nutrition will 
he dispensed to the dental and medical professions in the form of learned 
books. Being eager for health, the public clamors for this knowledge and 
will receive it in periodicals and popular books. There is immediate need 
for the institution of thorough and complete courses in nutrition in the dental 
and medical curricula and, of more pressing importance, the institution of 
refresher courses for the professions so that they may be brought abreast of 
this new field which promises to become of major importance in preventive 
dentistry and preventive medicine. The reluctance of certain professional 
groups to admit that malnutrition exists and that so many of the ills of the 
people have a nutritional basis is impeding the spread and the application of 
this new knowledge. 

Further, our dietary must be so improved that it will be difficult for one 
to avoid getting complete nourishment. The farmer must be influenced to 
raise protective foods; the food processer must learn how to treat foods so 
that they will retain most of their natural vitamin potencies; the housewife 
must be informed as to how to buy in terms of quality, how to prepare foods 
to retain perishable food factors; and, finally, every man, woman and child 
must learn to eat what he needs before he eats what he wants. 

If you consider the promise of nutrition ineredible, you should at least 
perform one simple test, a test which is easy to perform and seldom fails: 
Improve your diet, making sure that you take daily a pint of milk, three 
servings of vegetables, one serving of meat, eggs, or cheese, one serving of 
whole grain or its equivalent, and two servings of fruit, or if you wish, take 
mineral and vitamin supplements, and see what happens. 

Complete nutrition promises to the very young and still unborn a buoyant, 
vigorous, healthy, youthful, and longer life spent in a sound and strong body. 
To those of us who dwell within poorly built and ailing bodies complete nutri- 
tion promises at least some relief from our pains, some replacement of un- 
sound structures, and some easement from our sighs of fatigue. To us all it 
clearly proclaims: nourish and you shall flourish. 
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NEUTROCLUSION, WITH ONE PEG LATERAL INCISOR AND ONE 
LATERAL INCISOR MISSING 


Report oF A CASE 


Louis 8. Winston, A.B., D.D.S., Houston, Texas 


ISTORY .—Treatment of this ease (Fig. 1) was begun Aug. 16, 1924, when 

the patient was 914 years of age. She was an only child of apparently 
quite healthy parents, the mother seemingly of a stronger constitution than 
the father. The child was above the average in health. The adenoids or 
tonsils had never been removed, since they had never given trouble, and 
breathing was normal. 

Diagnosis.—( Figs. 2 and 3.) The diagnosis was neutroclusion, with under- 
development of both dental arches, the underdevelopment of the upper arch 
being greater than that of the lower. This considerable underdevelopment of 
the maxillary arch was linked with the missing and undersized maxillary lateral 
incisors, and gave an appearance which was easily mistakable for a tendency 
toward mesioclusion. 


Attributed Etiology.—It is very difficult to designate the probable causes 
of severe underdevelopment of arches in apparently healthy children. Evolu- 
tion is undoubtedly playing its part, through the diminution of the size of the 
maxillary and mandibular bones and the elimination of certain teeth, most 
notable of which are third molars and lateral incisors. Further than this, there 
could probably have been deficiencies, dietary or hormonal, prenatal or post- 
natal. 

Treatment Therapy Employed—A study sheet was prepared from pre- 
liminary impressions before treatment was commenced, and my plan was to 
hegin treatment with a lingual appliance only, on both arches. This was done, 
aiid it was not until four months later, Dec. 22, that a labial appliance was in- 
stalled on the upper arch, in addition to the lingual. 


Read before the Southwestern Society of Orthodontists, Houston, Texas, February, 1940. 
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It was not necessary to decide at this early stage whether to replace the 
missing lateral incisor by a bridge or by moving the teeth distal to it forward. 
Also, it was advisable to wait until the root of the peg lateral incisor was formed 
in order to decide whether it was strong enough to support a porcelain jacket 
crown. 

The treatment which was considered imperative in the beginning was the 
expansion of both arches and straightening of the anterior teeth. This was done. 

A labial appliance was made and placed on the mandibular teeth, in ad- 
dition to the lingual, after five months of treatment, January, 1925. On July 9, 
after eleven months of treatment, the mandibular appliances were left off, and 
a lingual appliance for retention was kept on the upper arch. Fig. 4 shows 
x-ray views of the condition in September, 1925. 


Fig. 2. 


On Dee. 23, 1925, the upper lingual appliance was removed. 
On April 17, 1926, appliances were again placed on both arches, labial 
and lingual on the maxillary arch and a lingual on the lower. These models 
(Fig. 5) showed the condition June 16, 1926. On July 14, a lower labial ap- 
plianee was placed. 

When the patient moved from the city to a distance of about 300 miles, 
visits were necessarily stretched out to once every one or two months. Active 
treatment was carried on as well as possible under the cireumstances. Extra- 
oral views were made May 27, 1927, and enabled us to make our decision re- 
garding the space of the missing maxillary left lateral incisor. Since nature 
had very kindly provided a third molar on the maxillary left, the only one in 
this mouth, it was deemed advisable and preferable to close the space by moving 
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each tooth distal to it mesially or anteriorly. (Such a decision, whether to 
bridge or close a space, is best made at a conference with the parents, and 
this is what I did.) 

Accordingly, at the next visit, on July 7, the upper lingual appliance was 
left off, and the stop was set away from the buccal tube on the left of the maxil- 
lary labial; an intermaxillary hook was soldered in the canine region on the 
lower labial appliance, and the patient was told to wear rubbers day and night. 
The lower lingual appliance was also left off, since it was necessary to move the 
mandibular left molar distally to make room for the second premolar and canine 


(Fig. 5). 


On July 21, a band was made and cemented on for the rotation of the 
mandibular left canine. 

On Sept. 9, I remade and reapplied the upper lingual appliance, taking 
care that it should aid rather than impede the forward movement of the first 
molar and other posterior teeth on the left. Frequent finger spring adjust- 
ments were necessary, as well as adjustments of the body wire. The lingual 
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was adjusted away from the incisors, and finger springs were used to move 
the left canine and premolars mesially. On Dee. 30, rubber wearing was re- 
duced to night only. 


7 1% 
Fig. 4. 
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Feb. 17, 1928, it became necessary to band the maxillary left central in- 
eisor for rotation. Also, a finger spring was added to the upper labial ap- 
plianee for mesial movement of left first premolar. 

Continuous treatment was carried on, with wearing of the rubbers on 
the left side. On Oct. 16, a band was placed for rotation of the mandibular 
right canine. Molar bands were always recemented every six months or 
oftener, and the anterior bands when examination showed the cement dis- 
solved anywhere. 

On Aug. 28, 1929, all appliances were removed except an anterior band 
for retention, and the patient was dismissed for a rest period until the Christ- 
mas holidays. When she was seen again, it was found necessary to put ap- 
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plianees back on both upper and lower arches, which was done Dee. 26, 1929. 
The x-rays (Fig. 6) showed the peculiar root form of the peg right lateral 
incisor. It was decided that the root was strong enough to support a jacket, 
and as the apex was completely formed, there was no objection to its being 
put on immediately. This was done. 

However, the maxillary right canine was found to require rotation, and 
was banded for that purpose at this time (Dee. 26, 1929). 

Treatment was continued throughout 1930 with appointments every one 
to two months, except during the summer vacation when they were twice or 
thrice per month. Adjustment of the mandibular anteriors, including one ro- 
tation, was done without putting the molar bands back on. I took a piece of 
0.030 wire and adapted it to the labial aspects of the teeth from first premolar 
to first premolar. This was firmly ligated to all the teeth from canine to 
canine. It accomplished what I needed at that time, but I do not suggest it as 
a substitute for a plain labial appliance. The band on the maxillary central 
incisor was removed Nov. 12. On Dee. 26, 1930, the upper appliances, in- 
cluding labial and right canine band, were removed finally. 


Fig. 8. 


Only a band on a mandibular incisor was worn for the following year for 
retention, and on Dee. 24, 1931, it was removed, and models were made 
(Fig. 7). 

The young lady, now a physical education teacher in Detroit, dropped 
in to see me during the Christmas holidays, 1938, and I made some pic- 
tures (Fig. 8). 

For the purpose of completing this report I wrote to my good friend, Earl 
Teetzel, in Detroit, and he made me models (Fig. 9) and x-rays (Fig. 10) 
showing the case in January, 1940, nine years after removal of the appliances. 

The teeth are almost identical with their positions in the last set of models, 
made eight years before, with the exception that the third molar (maxillary 
left) has erupted. It will be observed that it oceludes buceally to the man- 
dibular second molar. This could be corrected by wearing an appliance on 
the upper arch a few months. 
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Statistical Data.—Total elapsed time from beginning of treatment to end 
was six years four months; from age 914 to age 16 years. Broken down into 
months, the elapsed time constitutes seventy-six months, of which twenty-two 
months were of regular active treatment with appointments usually every two 
weeks; forty-one months were devoted to active treatment with the patient 
living 300 miles away and seen usually once every two months. This leaves 
thirteen months of rest periods during the seventy-six months. Time required 
for moving forward the canine, first and second premolars, and the first 
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molar to close the space of the missing lateral incisor was twenty-four months. 
All during these twenty-four months intermaxillary elastics were worn and 
springs were used on both the upper lingual and labial appliances. 

Results Achieved.—This ease is shown, not for the purpose of boasting 
of a result achieved, but because the case presented several problems to be 
met and solved. I leave it to you whether the finished result demonstrates 
that these problems were met in the best way. 

Nature was very kind in that, after withholding the maxillary left lateral 
incisor, she compensated by throwing in a third molar on that side, to be used 
in filling the space, the only third molar that occurred in this mouth. 

I do not want to be discouraging but this case shows some things you 
ean expect. You will note that the right canine, in spite of much effort on 
my part, and successful, in rotating it, is right back as it was before I started 


to rotate it. 
The right central incisor while not quite as bad as before rotation, has 


relapsed some. 

Prognosis—Beeause of the length of time which has elapsed since ap- 
pliances were removed (nine years), the idea of further retrogression is out 
of the question. Your clinician believes it possible that in future years, 
under certain combinations of other environmental circumstances, the un- 
natural relationship established on the left side might contribute toward 
periodontal disease, or as Dr. Becks teaches us to say, paradentosis. 
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EVALUATION OF PREOPERATIVE TESTS FOR ANESTHETICS 


A Srupy or 200 Casrs 


Victor H. Frank, D.D.S., ANp CHARLES B. F'RASHER, B.S., M. Ep.* 
PHILADELPHIA, 


IIEN a patient presents himself for a surgical procedure, the average 

practitioner or specialist takes some sort of a history of that patient, 
gives him a cursory examination, and then on the strength of his clinical 
experience and judgment decides as to the advisability of giving that patient 
a general anesthetic. 

This study is the result of a dissatisfaction with those methods and a 
desire to find a test or tests that would prove more reliable. Naturally in 
anything as intangible as a patient’s physical condition, it is diffieult for any 
quick test to truly reflect on that patient’s ability to take an anesthetic. 

The tests studied were the pulse rate and vital capacity. The following 
facts were noted and charted: Male or female; work performed; patient’s 
reaction to the anesthetic; time of the anesthetic (to the nearest minute) ; 
age; a pulse rate and vital capacity reading; and then similar readings when 
that patient returned later for a treatment. The interval of time in days 
was noted between these tests. We tried to have the patients return two 
days later and, if possible, at the same time of the day in order to duplicate 
the conditions of our preoperative test. In order to make the study of value 
scientifically, 200 consecutive cases were tabulated, and no effort was made to 
segregate them at all. These statistics were analyzed, charted, interrelated 
and correlated so that certain deductions could be made. I am told by statis- 
ticians that with 200 cases, unselected such as these were, the margin of error 
is very slight, and it would be fair to assume that these results would be borne 
out by a study of many more cases. 

In addition to the above facts, at the suggestion of a physician friend, the 
patients were questioned as to how recently they had seen a physician; also 
whether or not they had a regular physician; and third, whether or not they 
had a periodic health examination. 


*From the Department of Psychology, University of Pennsylvania. 

Read before a joint meeting of sections of the Academy of Stomatology, International 
Association for Dental Research, Philadelphia County Dental Society, and The Philadelphia 
County Medical Society, January, 1940. 
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Before going into the details of what this study shows, 1 would like to 
explain why only two tests, namely pulse rate and vital capacity, were chosen. 
A start has to be made, and I will try to subsequently make studies on blood 
pressure and the effects of sedation on these tests before operating. We all 
know that a patient preoperatively is not the same patient two days later. So 
a safe assumption would be that postoperatively, the patient is more nearly 
normal than just before the removal of a tooth or minor oral surgery under 
nitrous oxide and oxygen anesthesia. Therefore I feel that the value of this 
study lies in the comparison of the tests taken before and afterward, so that we 
can determine which test would be the most reliable. 

The pulse rate alone has always been a fallacy. A statement as to the pa- 
tient’s pulse rate will not mean much. However, the person taking the rate 
will notice irregularities or a dropped beat. Inasmuch as the rate is measur- 
able the results of this study should show the unreliability of using this alone 
as a test for giving a patient an anesthetic. Ilowever, I do not mean to imply 
that the pulse should not be taken, for with experience, a number of facts may 
be gathered that will help in the determination of an anesthetic to be given. 

Vital capacity is a term that means the amount of air that can be inspired, 
or expired. It includes tidal, complemental, and supplemental air, but 
naturally does not inelude residual, which air cannot be inspired or expired. 
IIutchinson in a paper published in 1846 brought out that vital capacity of 
man may be considered a constant quantity, but that this quantity is directly 
disturbed by four circumstances, namely, height, weight, age, and disease. 
He decided that of all measurements height bears the closest relationship to 
vital capacity. His observations also led him to believe that there exists no 
direct relationship between the circumference of the chest and the vital 
capacity. 

McCarthy' states that vital capacity is probably the most important and 
efficient method of determining the capacity of the respiratory system. The 
greatest hazard of nitrous oxide anesthesia is inefficient respiration. This is 
much more important than any cardiac pathology, for even if the heart is 
damaged, the patient can be carried along very successfully if his ventilation 
remains adequate. However, if respiratory obstruction occurs or if some intra- 
thoracie pathology limits the respiratory exchange, even patients with normal 
circulation may be seriously embarrassed, and those with impaired myo- 
eardiums may be badly depressed. The determination of the vital capacity 
before anesthesia will, in many eases, be the only way of picking up indi- 
viduals with impaired or embarrassed respirations, and it is a test that could 
be used more commonly than it is with great advantage. 

McKesson-Seott have devised an apparatus to test vital capacity. There 
are two scales, one for men and one for women, so that the number of cubic 
centimeters they exhale and their height give a figure which is graded on the 
theory that 100 is normal. McKesson-Scott state that their theoretical nor- 
mal is 100 per cent. A variation of 10 per cent above or below normal is 
regarded as within normal limits. Persons with a vital capacity less than 
85 per cent of normal should be carefully examined for diseases of the lungs 


or heart. 
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Myers® states that conditions of active clinical significance which reduce 
the vital capacity are: Cardiac disease, hyperthyroidism, emphysema, asthma, 
pleurisy, pneumothorax, pulmonary abscess, new growths, pneumonia, and 
pulmonary tuberculosis. Vital capacity readings therefore render consider- 
able aid in the diagnosis, the guidance of treatment, and the prognosis of these 
conditions. 

You can see, therefore, when vital capacity as a preoperative test was 
suggested to me by Dr. Archer of Pittsburgh, I added this apparatus and test 
to my procedures. The study and comparison of its value to pulse are of in- 
terest to me, and important as to its clinical value. 

The charts show the histories and figures on the 200 cases. 

Of the 200 cases, 155 were given nitrous oxide and oxygen anesthesia, 
and forty-five cases were given novocain anesthesia. The showings of the 
tests did not influence my choice of anesthetic, for you will notice that nitrous 
oxide was given to some patients with a vital capacity as low as 48, and to 
others with a pulse rate as high as 144. The factors determining when a local 
anesthetic was given were: 

1. A strong preference by the patient 
2. The estimated length of the operation 


In my office, I arbitrarily do not give a general anesthetic to any patient 
where I think the operation will take longer than ten minutes. Those cases 
I premedicate and generally hospitalize if I do not give them novoeain an- 
esthesia. 

However, the fact that forty-five cases were given novocain introduces 
an artifact of experimental method which must be kept in mind when evalu- 
ating these data. 

Age distribution (Chart 1) shows that the group is not symmetrically 
distributed, the average being 41 years. The age on twelve persons is not 
recorded ; the median age is 38. In other respects this is not a normal group 
so called, for they are highly selected as the class of patients coming into any 
specialist’s office would be. Here is another artifact then in selection which 
must be borne in mind. 

Chart 1 also shows the sex distribution, namely 119 females and 81 males. 

Chart 2 shows the distribution of these males and females as to their 
vital capacity both before and after the operation. Treatment of the results 
indicated a serious discrepancy between the average vital capacity of the 
women and the average vital capacity of the men. For that reason we are 
showing them separately. 

The following facts may be seen from Chart 2. The difference between 
vital capacity taken before and after the operation is very small in the case 
of both men and women. As a matter of fact, careful statistical treatment of 
the distributions indieates that the difference is so slight in both eases, i.e., 
both male and female, that we conclude that it probably is due to chance. 
Additional treatment of the vital capacity data yields the interesting fact that 
the correlation between the vital capacity tests in the case of men and women 
taken collectively, is very high, indicating a very close correspondence be- 
tween the two measures of vital capacity taken on any single person in the 
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distribution. We have also noted that the number of large changes in vita! 
capacity was small, 74 per cent of the patients having a change between 
minus 6 and plus 5 units. Another analysis shows that thirty-nine eases 
showed no change, seventy-eight a decrease, and eighty-three an increase over 
the control reading (two days later). 

Chart 3 shows vital capacities as against the amount of work performed 
on the patient. Ilere we note that there is no very great difference between 
the average vital capacity for one extraction either before or after the op- 
eration, and a similarity in the vital capacity for two or more extractions. 
It can be noted, however, that there is a slightly larger variation in the vital 
capacity of those persons having only one extraction. The following facts 
may be seen from this chart. There is no difference between vital capacity 
depending upon the amount of work done, and there is very little difference, 
probably not significant, between the vital capacity before and after the op- 
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Chart 1. 


Chart 4 shows the change in pulse in males and females before and after 
the operation. In this case there appeared to be little difference between the 
means of the distribution of men and women, but the treatment has been 
made on the separate distributions for the sake of uniformity. It will be 
seen that, unlike vital capacity, a substantial change takes place in the pulse 
in the case of both men and women. This change is so considerable that 
statistical tests show it to be undoubtedly a consequence of the operative 
situation and not as in the case of vital capacity possibly due to chance. The 
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treatment of these data by the method of correlation indicates that no great 
degree of correspondence occurs between the pulses of any one person taken 
under the same two conditions. We may point out then that the effect of the 
operative situation upon the pulse is irregular, and that the normal pulse is 
difficult of prediction on the basis of the preoperative pulse. This conclusion 
gets further proof on the next chart. 

The pulse rate varied more from situation to situation than did the vital 
capacity. Comparing the number of small changes, the pulse rate only had 
41 per cent of the cases changing between minus 10 and plus 10 beats, com- 
pared to 74 per cent of small changes in the vital capacity tests. 
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Chart 4. 


Chart 5 shows the pulse before and after the operation plotted against 
the work performed. We have only plotted this on single extractions and 
multiple extractions, inasmuch as minor oral surgery, or all other work done 
was a very small proportion of total cases. The question arose as to the rate 
of pulse under different operative conditions, and as to whether it would be 
more variable in the case of one extraction. The question is not finally solved 
by the treatment of the data. There is a slight indication that the pulse 
tends to vary more under the condition of one extraction than under more work 
performed, but there is not conclusive evidence for this question. We can con- 
clude, however, that the pulse under the operative condition is not similar to 
the pulse under normal conditions, and therefore is not a reliable nor de- 
pendable index of the patient’s normal physical or medical condition. 
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It is quite apparent that the vital capacity resists distortion as a result 
of the preoperative situation to an extent that quite surpasses the resistance 
exhibited by the pulse. We have also seen that Charts 3 and 5, together with 
the statistics, show that the variation in pulse was more for those with one 
extraction than it was in those cases where there was more work done, while 
the variation in vital capacity for one extraction was not as great as the vari- 
ation for two or more extractions. Evidently something in the medical and 
dental condition affected vital capacity more than it did pulse. It seems fair 
to draw the conclusion that the vital capacity test indicated medical condi- 
tion, while pulse rate indicated emotional condition to a greater degree. This 
assumption seems justified on the examination of the charts but needs further 
testing before acceptance. 
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Chart 5. 


Several other facts of minor significance were brought forth by treat- 
ment of the data. There seems to be a negative correlation, while not large, 
of some significance, between vital capacity and age. That is, vital capacity 
scores tend to drop as one gets older. It is not clear at what age this vital 
capacity score begins to drop. Pulse, however, does not seem to have any 
relationship whatsoever to age. 

There is no relationship between the change in an individual pulse, from 
normal to experimental situation, with age. This same conclusion holds true 
with vital eapacity. Thereby eliminating age as a factor in the fluctuations of 
both the pulse and vital capacity records, other factors seem to be affecting it. 
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Pulse rate as an index for preoperative test is valueless; the correlation 
between the two readings is low. One example of the extreme swing of pulse 
on one patient was from 138 preoperatively to 72 two days later. However, 
a study of pulse is always indicated in order to show irregularities and char- 
acter of pulse. 

My early assumption was that vital capacity would be higher preop- 
eratively due to emotional excitement and nervousness, similar to an athlete 
before an event. This was not true. My statistics show that while there 
were seventy-eight lower preoperatively and eighty-three higher, with thirty- 
nine showing no change, the high correlation indicates true correspondence 
for any one patient. 

With a high correlation between both readings of vital capacity, I con- 
clude that this is a fairly satisfactory preoperative test to show the patient’s 


true condition. 
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ADAMANTINOMA 


Danteu F. Lynceu, D.D.S., F.A.C.D., Wasuineton, D. C. 


DAMANTINOMA is comparatively rare, and is even less common involving 

the anterior part of the mouth. Although this is a benign tumor, there 
is a great tendency to recur, and there is some possibility of becoming malignant. 
On this account many operators tend to resort to radical operations. 

There is urgent need of early diagnosis and recognition of these growths 
in order to make possible less radical operations when they are detected early 
enough to justify conservative surgery. It is well, therefore, to scrutinize care- 
fully all growths of the mouth, avoiding delay in diagnosis and treatment, and 
subjecting the tissues to pathologie examination. 

The case here presented is interesting because it is in the anterior part of 
the mouth, being quite extensive. Early diagnosis was delayed; conservative 
surgery was done, with apparently a very favorable postoperative result. 


REPORT OF CASE 


The patient, Mr. D. G. L., a Chinese, aged 38 years, presented for treat- 
ment on Nov. 13, 1939, complaining of a growth in the floor of the mouth. 

History.—He first noticed the tumor about five years ago when he went to a 
dentist to have the left mandibular third molar extracted. The dentist took 
some x-ray pictures of it but advised him not to do anything about the tumor 
at that time sinee it was not bothering him, or giving him any pain. The patient 
took the doctor’s advice. He returned to that office about two or three years 
later to have the maxillary left premolar removed. The dentist took x-ray pic- 
tures of his mouth but advised him not to do anything about the tumor inasmuch 
as it still did not annoy the patient or cause him any discomfort. About six or 
seven months ago, while on duty in a restaurant, the patient received a blow 
on the anterior part of the mandible from a customer whom he was trying to 
quiet. The customer had been drinking and had become violent. He still did 
not have any pain from the area where the tumor was located although it did 
feel ‘‘tight.’’ However, the patient went to his dentist again for another x-ray 
examination of the area and was referred to me. 

Examination.—Cltinieal examination revealed a hard marble-like swelling 
in the anterior part of the mouth which protruded on the labial aspect from 
canine to canine beginning at the margin of the gingiva and extending well 
down under the reflected soft tissue of the vestibule of the mouth. On the 
lingual aspect the swelling was about one-third larger and had the same bound- 
aries as the labial. The entire tumor was about the size of a golf ball. It was 
hard, immovable, and did not pit on pressure although there was a feeling of 
beginning erepitus on the labial aspect deep in the vestibule fold. The teeth were 
situated in the tumor and were firm although irregular. 


From the Clinics of Doctors Mead, Newton, Lynch, and Dingman. 
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Fig. 1—A, Photograph of adamantinoma. B, Photograph of adamantinoma. C, Photo- 
graph of the mouth immediately after the operation. D, Photograph of the gross specimen. E, 
Photograph ten weeks after the operation, showing the ridge retained. F, Photograph of the 
ge gee Ti Photograph of the restoration on the model. H, Photograph of the restoration 
n e mouth. 
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Roentgenographic examination revealed an irregular outline of the entire 
portion of the mandible extending from first molar to first molar across the 
symphysis without any change in the appearance of the pathologie bone. It was 
characterized by large cell-like areas separated by thin septi. There was no sug- 
gestion of a multilocular cyst since the loculae appeared more like enlarged bone 
cells rather than cystic cavities. It was impossible to tell whether the inferior 
border of the mandible was involved although there was a suggestion that the 
inferior cortical plate of bone was not involved. 


Fig. 2.—Photograph of roentgenograms taken apeere the operation and ten weeks after the 
operation. 


Fig. 3.—Photomicrograph of the gross specimen (X10). 
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Operative Treatment.—The gingival tissue was pushed back from the necks 
of the teeth from first molar to first molar on both the labial and lingual aspects, 
exposing the tumor in its entirety, as well as the labial and lingual plates of the 
mandible. The soft tissue was pushed back and downward as far as the inferior 
border of the mandible. 

It became evident that in order to get the fibrous mass of the tumor in the 
anterior part of the jaw removed intact, with the teeth in position, it would 
be necessary to remove the premolars on both sides of the tumor. When this 
was done and the labial plates of bone removed in the premolar region, it was 
found that the internal surface of the bone contained many small cystic cavities 
which did not contain any fluid and some of them did not contain membranes. 
Some contained complete membranes, others only part. The lower border 
of the cavity showed many septi, which separated the cystic cavities and gave the 
appearance of small loculae. 


Fig. 4.—Photomicrograph of the gross specimen (X60). 


The membranes were completely removed from the eystie areas and all 
soft and undermined bone was removed. The fibrous tumor was then dis- 
sected out in its entirety. All sharp edges of bone were smoothed and the soft 
tissue was brought back into normal position and sutured with plain catgut. 
Two large dressings of iodoform gauze were placed in the cavity. 

Pathologic examination revealed an irregularly lobulated mass of tissue, 
37 mm. by 30 mm. by 26 mm., incorporated in which were five teeth. On section 
numerous small cystic spaces of irregular size were present, filled with gelatinous 


fluid, clear or at times yellowish. 
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Diagnosis —Adamantinoma. 


Microscopic Picture.—Sections show a tumor consisting of numerous islands 
of epithelial cells, the outer layer of cells frequently showing a tendency to 
columnar characteristics and at times being typically columnar. The rest of 
the epithelial cells in these masses appear as polyhedral cells, at times stellate 


Fig. 5.—Photomicrograph of the gross specimen (X320). 


cells, as found in the enamel organ. The epithelium shows various stages of 
degeneration and vacuolization, which frequently progress to the formation of 
cysts lined only by a layer of columnar cells. This is a growth of very low 
grade malignancy. 
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STUDIES IN LEUCOPLAKIA 


Lester R. Cann, D.D.S., New York, N. Y. 


N HEALTH the oral mucosa has a pink or light red transparent color. 
When for some reason the upper layers of the epithelium become dense and 
thickened or there is an actual increase in the number of epithelial cells, the 
pink opalescence of health becomes a whitish opacity. To the lesion caused by 
this transformation the generic term ‘‘leucoplakia’’ has been given. 

There are various reasons for these epithelial changes and to designate 
them under one head gives the impression that they are due to a common 
etiological factor and have a common pathologie and histologic picture. 
This is not the case and it is best to place the various white patches and 
striations in their separate niches. This can best be done by histologie dif- 
ferentiation. 


Fig. 1.—A section from a whitish streaked area in the cheek. The patient was a man who 
was a moderate smoker and had a mild diabetes. He had similar streaks, though lighter, on the 
buccal surfaces of the mandibular gum. Note the narrow zone of keratosis (A) ; that the granu- 
Jar layer is plainly visible (B) ; the atrophy of the epithelium with the blunting of the rete pegs 
(C); the chronic inflammatory exudate (D) which is sharply demarcated from the subjacent 
stroma. This is the histologic picture of lichen planus. The patient, however, had no other 
lesions on the rest of his body. 


Leucoplakia designates two different histologic entities. These are: 
1. Leucokeratosis. 
2. Epithelial hyperplasia. 
Leucokeratosis—There are two varieties of leucokeratosis, one in which 
there is: 
a. A narrow keratin layer. 
b. Atrophy of the epithelium. 
Division of Oral Pathology, School of Dental and Oral Surgery, Columbia University. 
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Fig. 2A.—Leucokeratotic area on the buccal gum of a woman who had been on a rigid 
weight reducing diet. She had a similar plaque on the other side and several on the hard 
palate. She was a nonsmoker and these lesions seemed attributable to the abstinence of es- 
sential vitamins, probably vitamin A. This contention was substantiated because when she 
added foods rich in A to her diet the plaques disappeared. 


Fig. 2B.—A section of the lesion shown in Fig. 24. Note the broad keratinized layer (A) ; 
the widening of the granular layer and the increase in number of the keratohyaline granules 
B); the atrophy of the epithelium with the blunting of the rete pegs (C); the lack of any 
inflammatory infiltration in the corium (D). 
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ce. Blunting of the rete pegs. 
d. A subepithelial inflammatory exudate which is sharply demarcated 
from the rest of the stroma (Fig. 1). 
This type has the microscopic appearance of lichen planus, but I think that we 
are justified in making such a diagnosis only provided we cannot find a local 
or a general cause for the existence of the lesion. Furthermore we can be 
sure of the diagnosis of lichen planus only if there are lesions on other parts 
of the body. 
The other form of leucokeratosis is characterized by: 


a. A broad keratin layer. 
b. Atrophy of the epithelium. 
c. Blunting of the rete pegs. 
d. No subepithelial inflammatory exudate (Figs. 2A, 2B, and 3). 
In rare instances one may find a variant of these types in which there is 
both hyperplasia of the epithelium and a broad keratin zone. 


Fig. 3.—This is a section of a leucokeratotic area on the crest of an edentulous ridge. 
Note the broad corneous layer (A); the widening of the granular layer with the increase in 
keratohyaline granules (B); the lack of inflammation in the corium (C). This picture is 
similar to the one shown in Fig. 2B except that the epithelium is not quite so atrophic and the 
rete pegs are not blunted. This patient was a male and a nonsmoker. This reaction is a de- 
fensive one against the traumatization of food impaction. 


Epithelial Hyperplasia.—In this lesion there is: 


a. An inerease in the number of epithelial cells. 

b. An inerease in the number of mitotic figures in the basal layer. 

c. Broadening and often deep dipping of the rete pegs into the under- 
lying stroma. 

d. No keratinization. The upper layers of the epithelium show hy- 
dropie degeneration of the cells and there is often erosion of the 
surface. 

e. An inflammatory exudate in the stroma (Figs. 4A and 4B). 

Many causes have been attributed to the formation of lencoplakia; among them 
may prominently be mentioned: 
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1. Syphilis 

2. Tobacco 

3. Avitaminosis 

4. Mechanical irritation from ill-fitting dentures, food impaction, and 

rough teeth. 

5. Ovarian dysfunction. 

6. Electrical burns. 

Syphilis was thought by the older writers to be the principal factor in the 
production of the disease. Today this is not believed to be so. The highest 
incidenee in the relationship between syphilis and leucoplakia is seen on the 
tongue where a syphilitic glossitis often precedes the leucoplakia. 


Fig. 4A4.—Leucoplakia of the tongue. Three years before this picture was made this 
patient, a male, had had marked leucoplakia of the inside of both cheeks, with a small spot 
beneath the left side of the tongue at the frenum linguae. The rest of the tongue was clear. 
On the right cheek there had been an elevation about the size of a five cent piece that seemed 
to be separated from the surrounding tissue by a circumventing ditch or fissure. A biopsy of 
this lesion proved it to be one of leucoplakia but there was no evidence of malignancy. The man 
had been a heavy smoker especially using a pipe. His Wassermann had been consistently 
negative. The lesions on the cheeks had been treated with electro-desiccation (fulguration). A 
nnn had been-effected and there has been no recurrence of the cheek lesions up to 

writing. 

He had resumed smoking, although he said to a mild degree. The depicted area on the 
tongue is of recent origin and is painful. He has been advised strenuously to give up smoking. 
Because of the suspicious histologic picture and the continued pain the man is kept under 
constant surveillance. If involution of the lesion is not effected within a short time, he will 
be given radiation. 


Tobacco is still thought to be an important causative agent. While there 
is little doubt that the excessive use of tobacco may produce what has been 
termed ‘‘smoker’s patch,’’ there are very many who use the weed and never 
develop leuecoplakia. In fact, considering the vast numbers of tobacco users 
and the small amount of leucoplakia found, it is evident that the ordinary use 
of tobaceo is not such an important etiological factor. Furthermore, leuco- 
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plakia is not confined to the mouth. It is seen on the vulva, in the vagina, in 
the bladder, ureter, urethra, and in the pelvis of the kidney. I have seen 
leucoplakie linings of follicular and paradontal cysts (Figs. 54 and 5B). 
Tobacco could not be incriminated in these locations. There is evidently some 
other factor that prepares the soil for the tobacco to act upon. 

A deficiency in vitamin A is thought to produce either hyperkeratinization 
of the bueeal mucosa or to influence this tissue to such an extent that some ex- 
traneous irritant may produce leucoplakic lesions. 

Experimentally, in the rat on a vitamin A deficient diet, metaplasia of 
transitional and columnar epithelium into squamous epithelium and the pro- 
duction of hyperkeratinization has been produced in the uterus, salivary glands, 
ete. (Figs. 6 and 7). 

Clinically there are many examples of leucokeratotie areas in the mouths 
of those on weight reducing diets, especially if essential vitamins are withheld. 
The lesions usually disappear when the deficiency is eliminated. 


7 


Fig. 4B.—A section of the biopsy made of the lesion shown in Fig. 4A. Note the epithelial 
hyperplasia (A) and its suspicious proliferation (B) into the underlying stroma. 


Orr, in a very valuable paper dealing with intraoral cancer in the mouths 
of betel nut chewers, was convinced that the lack of vitamin A was more im- 
portant in the development of cancer of the mouth than was the quid of 


by the disease; although both classes chewed the same quid composed of betel, 
7 shell lime, and poor tobaeco. He attributed this difference to the fact that 
the estate coolies received larger pay and had a larger variety of vegetable 
curries in their diet. 

Deficiencies in the vitamin B complex have a deleterious effect on the oral 
| mucosa. Diabetics often have leucoplakie or lichenoid areas on their gums 


; betel that the natives held against their cheeks. He emphasized this fact by 
: showing that the coolies that worked on the tea estates were comparatively 
; free of intraoral cancer, while those natives not so employed were ravaged 
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and cheeks, and it is known that in faulty carbohydrate metabolism more 
vitamin B, is required. Chronic alcoholics may have the same types of lesions 
and they are notoriously deficient in vitamin B, especially B,, and more than 
likely in vitamin A. 

A deficiency that is made up by the administration of liver often pro- 
duces marked benefit in stomatitis and glossitis without any signs of per- 
nicious anemia, and rather astounding cures have been reported in cases 
of leuecoplakia after the administration of liver. It is difficult to say what 
deficiency is made up by this therapy, but it may be part of the vitamin B 
complex in which the liver is very rich. 


Fig. 


Fig. 5B.—A section of the lining of the follicular cyst shown in Fig. 5A. Note the well- 
defined stratum corneum (A). Cysts with this type of lining are not uncommon. It is difficult 
to explain the leucokeratotic lining. 

Ovarian dysfunction is believed to influence the production of leucoplakia. 
Nathanson and Weisberger have reported cures in patients with leucoplakia by 
the use of estrogenic hormones. . 


7 
; 
Hl 5A.—A roentgenogram of a follicular cyst having a leucokeratotic lining. 
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Mechanical factors certainly play a marked role in the production of 
leucokeratotic areas. We often see such lesions under misfitting plates, and in 
this connection Quick makes a very pertinent statement when he says, ‘‘ Full 
plates are usually worn far too long. (This also applies to partial ones). The 
bones of the jaws and face change in shape but the plates do not.’’ Plates thus 
fitting poorly cause a frictional keratosis of the supporting mucosa. 


Edentulous areas not infrequently show marked keratinization due to 
constant food impaction. Elongation of teeth following the loss of antagonists, 
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Fig. 6.—The epithelium of a gland of the uterus of a rat on a normal diet. The epithelium is 
columnar. 


Fig. 7.—The epithelium of a gland of the uterus of a rat on a diet deficient in vitamin A. 
Note that the epithelium has been transformed into the squamous type. There is hyperkeratini- 
zation, and the keratin has been thrown off into the lumen of the gland (A). 
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often causes traumatie leucokeratosis of the toothless area. The lesions thus 
produced develop as a result of defensive overactivity. 


Electrical burns due to dissimilar metals as a cause of leucoplakia have 
attracted wide attention since the work of Lain. Too much stress has been 
placed on this observation although we must admit its possibility. The in- 


Fig. 8A.—This small circumscribed lesion was opposite an amalgam filling. There was an 
exactly similar lesion in the other cheek and in the same location, and also against an amalgam 
filling. The fact that both lesions were alike and were in close association with metallic fillings 
would lead us to believe that the contact with these fillings was the etiologic factor. 


Fig. 8B.—A section of the lesion shown in Fig. 8A. Note the narrow zone of keratosis and 
parakeratosis (A); the plainly visible but thin granular layer (B); the atrophic epithelium with 
the blunted rete pegs (C); the subepithelial inflammatory infiltration (D) sharply demarcated 
from the underlying stroma. This picture is consistent with the histologic appearance of lichen 
Planus, yet the lesion is undoubtedly in the class attributed by Lain to “electrical burns,” 
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fluence of dissimilar metals is probably greatest where they are in direet con- 
tact with the mucosa (Figs. 8A and 8B). 

Is leucoplakia a precancerous lesion? It has always been classed as 
such, especially that type that is due to epithelial hyperplasia. The leuco- 
keratotic type might be thought to be more benign, but the examination of two 
specimens has convinced me that even this supposedly benign variety may 
undergo malignant change. One of these clinically was a small wartlike 
excrescence arising from the mucous membrane of the junction of the hard 
and soft palates. It was so small that the whole mass was excised for the 
biopsy. On histologic examination there was disclosed a marked downward 
trend of the epithelium into the underlying stroma and the duct of a mucous 
gland could also be seen invaded by the epithelial downgrowth. The picture 
was one of early malignancy. 


Fig. 9.—This photomicrograph is from a section made from a tumor that arose from the 
inner surface of the cheek. Note the transformation from leucokeratosis (A) to epithelial 
hyperplasia with proliferation deeply into the stroma (B) and finally malignant epithelial 
overgrowth and resultant epithelioma (C). 


The other specimen, removed in toto, was from a raised mass that sprang 
from the inside of the cheek and was about the size of a nickel. This proved 
to be an epithelioma grade 1, and the transition from the surrounding epithe- 
lium, which was leucokeratotie, to malignant change was well demonstrated 
(Fig. 9). 

We have seen that there are a number of irritating factors that may 
initiate a leucoplakia, but something else is needed besides the extrinsic ir- 
ritants. That indefinable factor may be, besides other factors, an inherited 
susceptibility. And ‘‘only in those individuals in whom this susceptibility 
is present will these external factors cause a leucoplakia or a ecancer.”’ 
(Cutler and Busehke.) To further quote these authors: ‘‘The practical con- 
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sequence of these considerations is the elimination of the external irritating 
factors in every patient in whom the history or the clinical observations in- 
dicate that the particular individual may be sensitive. Thus we strictly 
prohibit smoking in a patient with a leucoplakia because the clinical appear- 
ance of the leucoplakia in itself indicates the susceptibility of this patient. 
Infinitesimal amounts of the causative factor may be sufficient to produce 
irritation leading to leucoplakia in a susceptible individual. We have ob- 
served a heavy smoker exhibiting a localized patch of leucoplakia with signs 
suspicious of a beginning cancer. After irradiation, this lesion disappeared 
completely and remained controlled for several months, only to reappear 
immediately after the patient resumed smoking.”’ 


THE TREATMENT OF LEUCOPLAKIA 


Of paramount importance in the treatment of leucoplakia is the attempt 
to remove the cause. If tobacco is suspected, the patient is persuaded to give 
up smoking. Sharp edges of teeth or malalignment of a tooth, such as a 
bueeally placed maxillary third molar, are eliminated. Edentulous areas that 
have become hyperkeratinized by food impaction must be protected. Dis- 
similar metals must be removed. Faulty fitting dentures should be replaced. 
I agree unequivoeally with Dr. Quick that dentures are worn far too long 
for the patient’s good. Even though the patient does not complain, if there 
are leucoplakic areas on the ridges beneath the dentures, these plates ought 
to be discarded. One must inquire into the eating habits of many of these 
patients to try to find out whether there is some avitaminosis, which if dis- 
covered, should be corrected. 


It is quite surprising to see how often these leucoplakie areas will resolve, 
once the initiating factor is removed. I have seen a leucoplakie palate com- 
pletely clear up after the removal of a large gold bridge. The replacement of 
an ill-fitting denture or the extraction of a malposed tooth may often bring 
about a happy result. The addition to the diet of large amounts of the re- 
quired vitamin such as A or the B complex may do the same thing. 


Where the supposed extrinsic factor is removed and the lesion does not 
change for the better, a biopsy is well worth doing to determine whether 
malignant change has yet taken place. This is particularly indicated if there 
are any nodular or ulcerated areas present. If malignancy is present, radia- 
tion therapy by an expert is immediately demanded. If the lesion is yet 
benign, there are several ways of dealing with it. One can keep the patient 
under constant observation to watch for and to catch the earliest change. Or 
one can remove the lesion. The latter, I believe, is the best procedure. 


There are several methods of removal. Small localized areas can be com- 
pletely excised either with the scalpel or cutting current. In the more diffuse le- 
sions radium or x-radiation with short applications of the unfiltered gamma rays 
is feasible. When radiation in any form is used, it must be applied by skillful 
hands and by those competently prepared to administer such treatment. Much 
can be done by the desiccating current, and I have found this method the 
most useful and convenient in dealing with benign leucokeratotic lesions. 
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CONCLUSION 


Leucoplakia is a term that generically covers different histologic entities. 
Ae number of external factors are thought to initiate the process. But besides 
these extrinsic factors there is some intrinsic one, or susceptibility, that 
prepares the tissues for the action of the outside influences. 

Leucoplakia is a precancerous lesion and its presence is an indication 
that the patient is susceptible to precancerous changes if not to actually can- 
cerous ones. Therefore, if the leucoplakia does not disappear after the cause 
has been removed, it is best to eliminate the lesion entirely. 
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Case Reports 


A very interesting case of anodontia was seen in the Orthodontic Depart- 
ment of the Forsyth Dental Infirmary. The case is of especial interest because 
dentures were constructed to replace the missing teeth at the age of 6 years. 

Case reports for this department of the JouRNAL should be sent to Dr. Kurt 
H. Thoma, 53 Bay State Road, Boston, Mass. 


CASE REPORT NO. 38 


ANODONTIA IN ECTODERMAL DYSPLASIA* 


Kurt H. THoma, D.M.D., ANnp FREp W. ALLEN, D.M.D., Boston, Mass. 


A NODONTIA is recognized by its association with other defects in structures 


formed by the ectoderm, particularly defective skin, hair, nails, and iris,“ 


The genetic origin of this anomaly has been investigated by many workers. 
Anodontia, therefore, is part of a general disease known as ectodermal dys- 
plasia. Thadani (1921) discussed toothless, bald men in India who are known 
as Bhudas. He was able to study families in which the disease occurred in 
various members and generations. 

The inheritance is of recessive type, the disease appearing in the grandsons. 
In the second generation the males are not affected, but the character is carried 
by all of the unaffected daughters. This is due to the fact that the anomaly is 
inherited with the ‘‘X’’ chromosome of the father. In the third generation 
the children may either inherit the affected or the normal ‘‘X’’ chromosome 
from the mother, and thus sons who inherit the defective ‘‘X’’ chromosome 
become affected, but those who inherit the normal ‘‘X’’ chromosome remain 
normal, Of the daughters, some may also inherit the defective ‘‘X’’ chromo- 
some, while others may inherit the normal ‘*‘X’’ chromosome. In the third 
generation, therefore, the females with the defective ‘‘X’’ chromosome become 
carriers and pass the disease on to future generations. The diagram shown in 
Fig. 1 illustrates the method of inheritance in ectodermal dysplasia. 

There are, however, exceptions to the Mendelian scheme of genetic trans- 
mission. Guildford (1883) reported a case of complete anodontia in a female 
(grandmother) who was edentulous and bald. This should happen only if a 
female inherits two affected ‘‘X’’ chromosomes, one from each parent, but 
Guildford states that only one parent was affected. In such a case it must be 
supposed that one parent was a carrier of the defect which had been recessive 
for several generations. It is admitted, however, that ectodermal dysplasia 
occasionally may present the character of semi-dominant sex link inheritance. 
Modifying factors inherited from the mother who has a residual hereditary 
background of missing teeth in several of her ancestors may, when combined 
in a daughter with the affected ‘‘X’’ chromosome of the father who is affected, 
produce complete anodontia in the female carrier. Schultz (1938) reported a 


*From the Orthodontic Department of the Forsyth Dental Infirmary, Boston, by courtesy 
of Dr. Fred. R. Blumenthal. 
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case of total anodontia with ectodermal dysplasia in a girl, aged 3 years, who 
had had no known hereditary history. 

Ectodermal dysplasia is due to the suppression of the development of 
ectodermal tissue in general and a suppression of dental ectoderm in particular. 
In its most severe form it results in total aplasia of the dental lamina and 
complete absence of tooth development. If the ectodermal development. is 
affected later in fetal life, the dental lamina may have formed and produced 
buds for the enamel organs of the deciduous teeth. In such cases the second ~ 
dentition only is suppressed, the entire genetic force of the anlage having been 
consumed in an effort to produce the deciduous set. In still other cases the 
aplasia of the dental lamina is incomplete and allows the formation of a few 
teeth in either the maxilla or mandible; there is, however, generally insufficient 
vigor to this tissue, and hyperplastic forms result, the teeth having a rudi- 
mentary cone-shaped appearance. We, therefore, may distinguish : 


YX 


xX. Degective Chromosome 


Fig. 1.—Transmission of ectodermal dysplasia. 


. Total anodontia affecting both the deciduous and permanent dentition. 

2. Total anodontia affecting only the permanent dentition. 

3. Total anodontia with a few peg-shaped teeth due to incomplete sup- 
pression. These teeth may be distributed as follows: 

(a) In the mandible, the maxilla being edentulous. 
(b) In the maxilla, the mandible being edentulous. 
(c) In both jaws. 

4. Unilateral anodontia, the jaws being edentulous on one side but contain- 
ing teeth on the other. This is generally associated with underdevelop- 
ment of the affected side of the face, unilateral baldness, and under- 
development of the rest of the affected side of the body. 

A ease of the latter type was reported by Etheridge (1913), the writer 
explaining the abnormality on the neurotropic basis. Cases of total anodontia 
were reported as described in Table I. 

Case No. 37 was studied in the Orthodontic Department of the Forsyth 
Dental Infirmary, at which time the following history was given. The mother’s 
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age at the child’s birth was 33 years. The prenatal history was negative, and 
delivery was normal. The child was born with scaling eruptions over the 
entire body which cleared in one year, leaving a lichenified skin in areas. 
He was bottle fed for 12 months. He had never perspired and had no teeth. 
The family history showed that the father had eczema when a baby. The dental 
history showed the following: There was question as to whether the grand- 
father had teeth. The maternal grandmother had only five maxillary front 
teeth and five mandibular front teeth, which did not erupt until she was six 
She never developed back teeth. The patient’s sister 


or seven years of age. 


showed retarded eruption. 


Physical examination showed a blond, blue-eyed boy with very dry skin, 
lichenified areas, slight oozing from scratching over the knees and in the 


TABLE I 


Figs. 2 and 3.—Photographs of a child with ectodermal dysplasia at the age of 5 years. 


CASE REPORTED | sex | DEVELOPMENT | DEVELOPMENY | CONDITION RESULT OF 
BY OF MAXILLA | OF MANDIBLE | OF NOSE TREATMENT 
Guildford 18835) 48 M_ /|Underdevelop- |Normal except |Saddle nose|None 
ment. No for alveolar 
alveolar process 
process 
Rushton 1904 16 |Underdevelop- |Normal except |3addle nose|Dentures im- 
ment. No for alveolar proved ap- 
alveolar process pearance 
process 
Sainsbury 1931 74 M_ |Normal except [Normal except - - 
for alveolar.| for alveolar 
process process 
Nager 1934 M_ |Underdevelop- |Normal except |Saddle nose,|Dentures im- 
ment. No for alveolar ozena proved pro- 
alveolar process file 
process 
Battersby 1936) 9 M_ |Normal except |Normal except |Normal None 
for alveolar for alveolar 
process process 
Schultz 19388 3 F  |Normal except [Normal except |Normal Dentures im- 
for alveolar | for alveolar proved ap- 
ridge ridge pearance 
Thoma and 6 M /|Fair alveolar (|Fair alveolar |Normal Dentures 
Allen ridge ridge improved 
appearance 
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popliteal spaces, arms and wrists, scanty, dry, brittle hair, and thin eyelashes. 
There was complete anodontia. Examination of the eyes showed that he had 
16:20 vision in each eye; the cornea was clear; crystalline was clear; dises were 
clear and of normal color; conjunctiva was of normal color, and the muscle 
balance within normal limits. The ciliae were somewhat pale, erupting from 
the lids with complete absence of mouths of the meibomian glands. The 
patient’s lips were protuberant and everted (Figs. 2 and 3) and his nails brittle. 
The physical examination was otherwise essentially negative. Roentgenologic 
examination showed that no teeth were developing either in the mandible or 
the maxilla (Fig. 4). 

Laboratory tests showed the blood to be normal, urine negative, and 
cholesterol normal. Tuberculin and Hinton tests were negative. The skin 
temperature was normal. The basal metabolic rate was +19 for the weight of 
the child, but he was underweight. Biopsy of the skin showed absence of hair 
follicles and sebaceous glands. 


Fig. 4.—Roentgenogram showing an absence of teeth and tooth germs. 


Treatment.—On Feb. 14, 1938, impressions were taken of the jaws by Dr. 
Allen for the construction of full dentures. The child at this time was 6 years 
old. Examination of the mouth showed that the maxillary arch was nearly 
square; it was 46 mm. wide from the outside of the ridges in the second molar 
region, and 36 mm. anteroposteriorly from a line drawn across the tuberosities. 
The palate was shallow, being 6 mm. in depth at the line across the tuberosities 
and 2 mm. in the second molar region. The dentures had, on the buceal and 
labial side, flanges which were from 5 to 7 mm. high. The condition in the 
mandible was much more favorable because of a well-marked ridge and room 
for a deep flange lingually. The distance between ridges after the bite was 
taken was 17 mm. Mould 3B color 5 was used for the anterior teeth in both 
jaws. The molars were of the inverted cusp type, mould 30N. 

The patient had no difficulty whatever in becoming accustomed to these 
dentures and in less than two weeks from the time he received them refused 
to go out to play without them. 

Subsequent Development.—At the time the dentures were planned the ques- 
tion arose as to whether they would prevent development of the jaws and face 
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or whether they might stimulate it through function. On April 22, 1940, the 
patient was seen again for a check-up, at which time impression models were 
made. It was found that the maxillary arch had developed distally about 3 mm., 
1 mm. in a lateral direction. The mandibular arch developed in proportion. 


Figs. 5 and 6.—Front and profile views of the same patient at the age of 6 years, with dentures 
inserted, improving the appearance of the face, 


Fig. 7.—The patient's lips are retracted, exposing the dentures. 
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Psychologic Care of the Preschool Child. Part II: Ruth Morris Bakwin, M.D., 
and Harry Bakwin, M.D. New York, N. Y. J. Pediatrics 16: 220, 1940. 


During the period of emerging self-dependence the child is develop- 
mentally ready to acquire a large number of techniques such as self-feeding, 
self-washing, undressing, dressing, regulation of bowels and bladder, ete. 
Training during this period is facilitated by certain characteristics of the 
young child, such as suggestibility, imitativeness, and love of praise and ap- 
plause. By making his skills habitual, the child is freed early in life from 
the necessity of thinking about routine pr vcedures. 

Proper timing is of the utmost importance for the success of training 
procedures. Because of the wide variability in the tempo of psychologic 
maturation, the chronologic age is in itself an unreliable index of the de- 
gree of readiness, and reliance must be placed on clinical observation of the 
individual child. The optimal time to train a child is when he indicates a 
desire to be trained. Training procedures, introduced prematurely, are not 
only ineffective but may be actually harmful. Parental disappointment at the 
child’s failure to live up to expectation leads to parent-child conflict and may 
give the child a sense of anxiety, inadequacy, and defeat. 

There is danger also in retardation. Failure to permit the child to exer- 
cise his emerging potentialities represents a developmental delay, and the 
child consequently remains psychologically immature and infantile. 

Disturbances of Eating—Anorexia is usually psychologie in origin but 
must be distinguished from poor appetite associated with organic disease. 
In psychologic anorexia the physical status of the child is usually good and 
fussiness about food is prominent. The appetite is often highly variable, de- 
pending on the mood of the child, the person present with the child at meal- 
time, and the type of entertainment supplied. Where anorexia is due to or- 


3 ganic disease, the symptom ordinarily appears fairly abruptly and is general, 
4 relating to all the food in the diet. There is usually failure to gain or actually 
: a loss of weight, and apathy and easy fatigability are frequently associated 
symptoms. 

: In mild eases of anorexia, disregard of the symptom together with an 
i explanation to the parent of the limited dietary needs of the child during the 
; preschool period is often sufficient for cure. 


Miniature meals, a choice of foods, or the elimination of foods which are 
customarily refused, may increase the appetite. 
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Refusal to Chew.—Some children either refuse to chew or chew weakly 
and expectorate solid particles. The food may be retained in the mouth for 
long periods. This is an infantile reaction and occurs most often in the over- 
protected child. In such instances the parent-child relations should be dis- 
cussed with the parent. Solid foods which the child is known to enjoy should 
be offered. The child should be given the opportunity of eating with children 
of his own age, e.g., at a nursery school. 

Secret Practice of a Habit——Some children remain awake at night in order 
to practice in secret habits which are not permitted during the day, such as 
nail-biting, thumb-sucking, and masturbation. 

Thumb-sucking.—The habit of thumb-sucking, once established, usually 
persists into the preschool period. There may be associated movements such 
as ear pulling, lip-stroking, head-patting, hair-pulling, ete. The habit or- 
dinarily disappears spontaneously when the child is 5 or 6 years old but may 
persist into adult life. Usually the thumb is sucked only at night or at nap 
time or when the child is tired, sleepy, bored, or sulky. In some instances 
the bedclothes may be drawn over the face while the child sucks the thumb. 

Thumb-sucking is a useless activity which deflects a considerable amount 
of energy from other channels. It is an infantile act and represents a de- 
velopmental delay. The child’s awareness of the undesirability of his act may 
lead to a feeling of inferiority, sense of guilt, and to secretiveness. 

Treatment of Thumb-sucking—Where thumb-sucking occurs only when 
the child is tired or sleepy, special treatment is unnecessary and may be 
actually harmful. If, however, the habit is frequently practiced during wak- 
ing hours it means that the child is bored or unhappy and hence an investiga- 
tion of the unsuitable psychologic environment should be made and corrective 
measures attempted. A sense of responsibility and a feeling of usefulness 
should be given to the child when possible. The parents should be warned 
against shaming and nagging. 

The basis of treatment is the substitution of useful and pleasant activities 
such as toys and games for the thumb-sucking. Mechanical restraints are use- 
less and may produce results more harmful than the original habit. Material 
rewards are seldom successful. 

By 5 years of age most children are capable of understanding the disad- 
vantages of thumb-sucking. They may be told that the habit is infantile and 
that being grown-up implies being able to conquer the habit. Responsibility 
in other fields sometimes increases the feeling of assurance that this habit 
may be stopped. At times a direct appeal to the child’s will power may be 
made and a simple chart constructed to show objectively how improvement 
is taking place day by day. Some children are impressed by an appeal to their 
vanity and stop this unpleasant habit almost at onee. If a reminder is needed, 
the parent, and in older children, the child, may apply a bitter substance to 
the thumb. 

Tongue-sucking is relatively uncommon. It is seen oceasionally in in- 
fants who are prevented from sucking the thumb, in Mongolian idiots and 
eretins, presumably because of the macroglossia, and occasionally in otherwise 
healthy infants. The tongue may be inserted into the cheek and moved about, 
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it may be rolled up and moved up and down against the palate, or it may be 
moved backward and forward between the lips (particularly in Mongolian 
idiots and cretins). It is often accompanied by a loud sucking sound and 
infants seem to derive great satisfaction from this practice. The habit is 
harmless and usually disappears spontaneously during the second year of 
life although it occasionally persists for a longer time. 


Tongue-sucking in a thumb-sucker who has been restrained may be cured, 
if the infant is seen early enough, by removing mechanical restraints and 
offering a pacifier. Later efforts may be made to distract and amuse the child 
with toys. 


Nail-biting usually begins in the fourth year of life, occasionally earlier 
or later. Ordinarily, several members of the family are nail-biters, and the 
child acquires the habit through imitation. It is most commonly seen in tense, 
excitable children in contrast to thumb-sucking, which is more likely to oceur 
in children who are outwardly calm and placid. The habit is likely to be 
practiced in situations associated with repressed excitement and secretly, if 
the child has been made to realize that the habit is undesirable. 

Nail-biting is occasionally associated with biting of the toenails and with 
picking at the nails with the fingers. Kanner found that biting of the toe- 
nails occurs almost exclusively in girls, and this has also been the Bakwins’ 
experience. 


The treatment of nail-biting is ordinarily unsatisfactory. Punishments, 
scolding, and restraints are of no value and may, as in the treatment of thumb- 
sucking, lead to other psychologic difficulties. Sinee nail-biting, like thumb- 
sucking, is more likely to be practiced in an unsatisfactory psychologic en- 
vironment, attempts should be made to relieve existing tensions in the home. 
Sometimes the child may be urged to save one nail—meanwhile biting the 
others if necessary. When the one nail is long, that may be sufficient in- 
centive for the child to stop biting the nails entirely and to let all grow long. 
Light cotton mittens worn at night may act as a reminder that the nails are 
not to be bitten and pajamas which encase the feet may be used in the same 
way in toenail-biting. The child may use a bitter substance or adhesive tape 
on the nails for the same purpose. Rewards are sometimes of value. 


Book ReEvIEws 


Clinical Dental Roentgenology. Technic and Interpretation Including Roent- 
gen Studies of the Child and Young Adult: By John Oppie MeCall, 
D.D.S., F.A.C.D., Director of the Murry and Leonie Guggenheim Dental 
Clinic; former Professor of Periodontia, New York University College of 
Dentistry ; Consultant to the Dental Service, New York Hospital; Visit- 
ing Lecturer in Periodontia, New York University College of Dentistry; 
Associate in Public Health and Preventive Medicine, Cornell University 
College of Medicine. Lieutenant Commander (Dental Corps) Special 
Service United States Naval Reserve, and Samuel Stanley Wald, D.D.S.. 
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F.A.C.D., Head of the Department of Diagnosis and Roentgenology, the 
Murry and Leonie Guggenheim Dental Clinic and School for Dental Hy- 
gienists; Assistant Professor of Roentgenology, New York University 
College of Dentistry ; Lecturer in Dental Radiology, New York University 
College of Medicine. With 1046 illustrations on 355 figures, 319 pages. 
1940. Philadelphia, W. B. Saunders Co. 


This volume provides the dentist with a comprehensive manual of roent- 
genologic technique for the production and processing and interpretation of 
dental x-ray films. In the preface to the book, the authors stress the need 
for better understanding and interpretation of roentgenograms in the follow- 
ing words: ‘‘It may come as a shock to some dentists, but it is a fact that 
a full mouth series of roentgenograms properly posed and taken with correct 
angulation of the x-rays for each film, invariably excites admiration among 
both dentists and physicians, as though some near miracle had been wrought. 
Such surveys should be and ean be a matter of course.”’ 

Chapters are presented on every phase of roentgenographie processing 
technique, the complete intraoral and extraoral roentgenographie survey and 
orientation of roentgenograms; stereoscopic roentgenography; roentgeno- 
graphie interpretation; dental roentgenograms of the normal child and dif- 
ferential diagnosis between anatomic landmarks and the indication of 
pathological conditions. 

Every phase of roentgenology is covered and excellently and profusely 
illustrated. Emphasis is placed on roentgenography of children both of nor- 
mal and abnormal conditions. An interesting chapter is included on localization 
of misplaced teeth and cysts. Standard views taken in fixed positions are 
recommended as an aid in determining the location of impacted, supernumer- 
ary, and unerupted teeth and pathological conditions. A detailed index is 
provided which will make it easy for the orthodontist to employ the book as 
a reference text. The book is heartily recommended to practitioners of 
orthodonties. 


Physiology in Health and Disease: By Carl J. Wiggers, M. D., Professor of 
Physiology in the School of Medicine of Western Reserve University, 
Cleveland, Ohio. Third edition, enlarged and thoroughly revised. Octavo, 
1140 pages, illustrated with 218 engravings. Philadelphia, 1939, Lea and 
Febiger. 


Wiggers’ physiology in this new edition, the third since it was first pub- 
lished, has again been thoroughly revised and much new material has been 
added, including 1,400 new references. Dental practitioners and especially 
those engaged in research will find this work of inestimable value. 

The book contains nine sections, each of which is subdivided into chap- 
ters. Orthodontists and dentists in general practice will be especially in- 
terested in the information on vitamins and dental disease; dental caries; 
calcification of bone, caleium balance, and many other topics of cognate in- 
terest. The endocrine functions are presented according to latest available 
knowledge, as is the physiology of muscular action. The physiology of mas- 
tieation and deglutition is discussed. A wealth of references is presented 
to the literature throughout the world, and a complete index is provided. 
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Principles of Human Anatomy With Synopses and Bibliography: By Charles 
F. DeGaris, M.D., Ph.D. (Hopkins), Professor of Anatomy in the Uni- 
versity of Oklahoma School of Medicine, Oklahoma City, Okla.; Formerly 
Associate in Anatomy at Johns Hopkins Medical School, Baltimore, Md.: 
Ernst Lachmann, M.D. (Univ. Breslau), Assistant Professor of Anatomy 
in the University of Oklahoma School of Medicine, Oklahoma City, 
Oklahoma; and Ralph E. Chase, A.M. (Univ. Okla.), Instructor in Anat- 
omy in the University of Oklahoma School of Medicine, Oklahoma City, 
Okla. 239 pages. Philadelphia, 1939, Lea and Febiger. 


In part one of this book, three plans of work are presented, two on courses 
on dissections differing in length from one semester to two semesters. The 
third plan of work combines the study of anatomy and the dissection of 
cadavers into close approximation. In its broad outline this volume follows 
the course instituted by the late Dr. F. P. Mall, and later developed by Dr. 
L. H. Weed at the Johns Hopkins Medical School. 

Orthodontists will be especially interested in the chapter dealing with 
the dissection of the face and the muscles of mastication. Methods of dis- 
section are provided for demonstrating special muscle movements. The book 
is written in concise language and is intended to meet the needs of the 
student and to impart to him the self-assurance and discernment of an inde- 
pendent worker. An extensive bibliography is appended which is subdivided 
into special references to the various organs and systems. Orthodontists will 
find here a complete bibliography on muscles and on physical anthropology. A 
complete index is appended. 


Developmentai Anatomy. A text-book and laboratory manual of embryology: 
By Leslie Brainerd Arey. Robert Laughlin Rea Professor of Anatomy, 
Northwestern University. Third Edition, revised. With 547 illustra- 
tions, 593 pages. Philadelphia, W. B. Saunders Co. 


Arey’s book is an accepted standard work on developmental anatomy 
and as such forms an important adjunct to the reference library of the prac- 
ticing orthodontist. Growth and development is a term which has been greatly 
overworked in orthodontic literature. Unfortunately, familiarity with de- 
velopmental growth of children is far from universal among orthodontists. It 
behooves the specialist in orthodontics to take advantage of the opportunity 
here provided to become conversant with the underlying factors on which his 
specialty is based. 

An interesting and valuable reference table is presented on correlated 
human development in which the developments of body form, the mouth, the 
skeletal and muscular systems are presented among others. The histogenesis 
and morphogenesis of the skeletal and muscular systems are fully explained. 
Developmental growth of the skull is presented in great detail, showing the 
derivation and method of growth of the various bones. 

Copious references to the literature are provided and many diagrams and 
drawings are used in illustrating the text. A laboratory manual of embry- 
ology is provided. The book has an excellent index. 
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Editorial 


George B. Winter 


ELEGRAPH and telephone wires from St. Louis Friday morning, March 

29, announced to all parts of America, and to friends across the sea, the 
sudden and shocking news of the passing of George B. Winter. When this 
word came, men in the dental profession, and particularly his former students, 
stood in meditation as they tried to adjust themselves to this great loss to 
their profession and to reconcile themselves to the fact that one of dentistry’s 
stalwarts had left the stage of action that had been his so long. 

George, as he was known far and wide in the dental world, had become 
a familiar and highly regarded personage to many dentists. For a third of 
a century he had been an important figure in state and national meetings per- 
taining to his profession. Like a knight of old, and the enthusiastic crusader 
that he was, he taught better methods for the extraction of teeth. He spon- 
sored a specialty; he coined the word exodontia; he wrote and talked with 
tireless energy describing better methods for the removal of the mandibular 
third molar when impacted, an operation ordinarily fraught with hazard and 


danger to the patient and which he greatly improved and simplified. Blessed . 


with a vivid imagination and an astute mind, qualities that always go with 
leadership, he perfected a technique that reduced the hazards of this operation 
to a minimum. His enthusiasm for his work and his profession was boundless. 
He was never too weary to write and talk about it, and let it be said to his 
credit he charted a safe and scientific course that many of his colleagues are 
now following and will, no doubt, continue to follow so long as dental practice 
continues. 

It is given to only a few to create lasting procedures in either the dental 
or the medical profession. Decades come and go without one new lasting 
important contribution having been made in these two fields of human en- 
deavor. The city of St. Louis, where Winter made his home, takes pride in 
the fact that three fine contributors to dentistry within the present century 
started their original research in that city—G. V. Black, cavity preparation; 
Edward H. Angle, orthodontics; George B. Winter, exodontia. To one of 
these men, Angle, Winter always paid tribute as being the original inspira- 
tion in his early years, the example that drove him on and on. Men, after all, 
live in deeds, accomplishments, not in years. George Winter was not an old 
man in years, just past sixty; but in achievements he lived long. Time 
will never cover with the dust of oblivion the footprints he has left on the 
sands of dental progress. 

Winter liked to mix and mingle with young men. Like Socrates, he loved 
to teach the young. His patience was never exhausted while giving clinics 
and demonstrations. He was never too tired to explain and amplify his 
methods of approach to an extraction problem, and to show by facts and 
illustration how best to do an impaction operation. He was one of the first 
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clinicians to recognize the superior value of an illustration over the written 
word for teaching purposes. His first book on exodontia was the sharpest and 
best illustrated book that had appeared up to that time in dental literature. The 
subsequent volume he published on the impacted third molar continued to be 
a masterpiece in illustrations as well as text. Finally, he conceived the idea 
that moving pictures were the best and most modern of all teaching methods. 
So to this procedure in teaching he gave the last and best years of his life. 
In his will he contributed all of his films and recent moving picture technique 
to St. Louis University School of Dentistry. In order that his work should 
continue, Winter made arrangements far in advance which provided that Dr. 
Ralph Rode, who had been his close associate for many years, should continue 
his work and plans for the future. 

George Winter believed that hard work was the solution to all important 
problems in a professional career; no matter how brilliant a student might 
be, unless he had the will to work, his life would be as sounding brass and a 
tinkling cymbal. He taught constantly to inspire young men to work. His 
criticism of the dilitante was especially bitter. His courage at all times was 
sublime, and in the early days when specialism in dentistry was new, he 
fought on, telling dental societies and dentists that the extraction of an im- 
pacted third molar was a highly specialized operation demanding special 
surgical study and preparation, and that exodontia was a procedure of great 
exacting importance and should be so regarded in order to do the best work. 
He helped to abolish the expression ‘‘pulling teeth,’’ and more than any 
other man set about to banish this unscientific term from the face of the earth. 
George Winter sprouted no white feather. He was a fighter at all times, and 
when, to his friends at least, it seemed that something was sapping away at 
his life line, he never faltered but kept right on as though there were a thousand 
years ahead of him in which to live and work; however, only three days 
elapsed from the time of his entrance into the hospital until the fateful words 
fell upon astounded friends, ‘‘George Winter has left us.”’ 

To have created so much important research in a lifetime on personal 
financial resource alone, without benefit of endowment, or university grants, 
or financial assistance from any source, is a noteworthy achievement in pro- 
fessional history that has been duplicated by but few. It is hoped the ex- 
ample of such a creative career and accomplishment will serve to point out 
the urgent need of the dental profession for the same financial support and 
attention for its research problems that has been so graciously directed to the 
problems of scientific medicine in the past. 

Not only did George Winter leave a great imprint on the history of 
dentistry, but he contributed much as a benefactor to humanity by having 
made the extraction of teeth less painful, more scientific, and a less hazardous 
operation for mankind to endure. The world has advanced much in dentistry 


for his having lived. 
H. C. P. 
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In Memoriam 


George B. Winter 


George B. Winter of St. Louis, a past-president of the American Dental 
Association, passed away March 28, 1940, after a short illness, at the age of 
62 years. 

Dr. Winter was born in Brooklyn, N. Y., and studied dentistry at St. 
Louis University School of Dentistry, graduating from that institution in 
1900. He taught for a few years at St. Louis University School of Dentistry 
and later at Washington University. 

He was the recipient of many honors during his lifetime. Not only was 
he a former president of the American Dental Association in 1935 and 1936, 
but also he was the recipient of the Jenkins Medal of the Connecticut State 
Medical Society awarded for achievement in dentistry. In 1936 he received 
the medal and scroll of the Rhode Island Dental Society for outstanding con- 
tributions to his profession. 

He was a member of the American Dental Society of Europe and received 
honorary memberships in many other societies in South America and North ° 
America. He was a past-president of both the St. Louis and Missouri State 
Dental Societies. To enumerate in detail his various connections in profes- 
sional life would be endless; let it suffice to say his profession had conferred 
upon him all of its most important honors. 

George Winter was the author of Exodontia, published in 1913; it was the 
first treatise devoted exclusively to the extraction of teeth. In addition to 
this, he created a three-reel sound motion picture pertaining to the subject 
of the technique of the extraction of teeth. 

His hobbies might be listed as an active interest in horse shows and their 
promotion, and sports events. He derived great relaxation as a spectator at 
these. 

Surviving him are his wife, Mrs. Josephine Winter, and two daughters, 
Miss Jane and Miss Josephine. 


News and Notes 


The Chicago Meeting of the A. A. 0. May 13 to 16, 1940 


The Thirty-Eighth Annual Meeting of the American Association of Orthodontists was 
held at the Edgewater Beach Hotel, Chicago, Ill., May 13 to 16, 1940. 

The formal meeting opened with the address of weleome by Dr. Franklin Bliss Snyder, 
President of Northwestern University, Evanston, Ill., which was responded to by Henry U. 
Barber, Jr., New York City, N. Y. President William A. Murray, Evanston, IIl., then de- 
livered the President’s Address. 

The program presented at this meeting was as follows: ‘‘Treatment of Deep Overbite 
Cases,’’ Joseph E. Johnson, Louisville, Ky.; ‘‘The Calcification Pattern of the Human 
Tooth,’’ Isaac Schour, Chicago, Ill.; ‘‘The Pattern and Physiology of Eruption of the Kat 
Molar,’’ M. M. Hoffman and Isaac Schour, Chicago, Ill.; ‘‘The Record of Health,’’ Carl C. 
Francis, Cleveland, Ohio; ‘‘A Cinefluorographiec Study of the Human Masticatory Apparatus 
in Function,’’ Meyer Klatsky, New York City; The First Edward H. Angle Memorial Lee- 
ture, ‘‘Some Recent Observations on the Growth of the Face and Their Implications to the 
Orthodontist,’’ Allan G. Brodie, Chicago, Ill.; Morphogenetic Types and Growth Pattern of 
the Facial Skeleton,’’ M. Massler and Allan G. Brodie, Chicago, Ill.; ‘‘ Prenatal Factors in 
Facial Development,’’ William E. Petersen, Chicago, Ill.; ‘‘What May Be Expected From 
Orthodontists in a Social Security Program,’’ Mareus L. Ward, Ann Arbor, Mich.; ‘‘ Lateral 
Head Roentgenograms and Their Relation to the Orthodontic Problem,’’ L. Bodine Higley, 
Iowa City, Iowa. 

Various limited attendance clinics were given by Silas J. Kloehn, Appleton, Wis., Chester 
F. Wright, South Bend, Ind., William B. Downs, Aurora, Ill, Joseph E. Johnson, Louisville, 
Ky., Brooks Bell, Dallas, Texas, George Herbert, St. Louis, Mo., Mark Perrin, Topeka, Kan., 
Leo Shanley, St. Louis, Mo., and George H. Siersma, Denver, Colo. 

The following General Clinics were given on Tuesday morning, May 14: 

1. ‘Case Analysis and Treatment of Class One Malocelusions Complicated by Impacted 
Cuspids or Centrals,’’ 

Guy M. Gillespie, Abilene, Texas. 

2. ‘A Proposed Compromise Treatment of Double Protrusion Cases (Border-Line Double 
Protrusions at Least) by Extracting Mandibular Second Bicuspids and Closing ‘These 
Spaces. Models Before and After Treatment of Congenitally Missing Mandibular 
Second Bicuspids to Illustrate the Above Proposed Treatment,’’ 

Hays N. Nance, Los Angeles, Calif. 

. ‘*Myo-functional Therapy—Two Cases Treated by Muscle Exercising. No Other Ortho- 
dontic Appliances.’’ 

‘*Impacted Teeth—Method of Assisting Their Eruption Without Mechanical Means,’’ 

Max Kadesky, Dubuque, Iowa. 

4. Title to Be Announced Later. 

Thomas D. Speidel, College of Dentistry, University of Iowa, Iowa City, Towa. 

5. ‘*Minimal Orthodontic Procedures of Proven Value,’’ 

George R. Moore, University of Michigan, Ann Arbor, Mich., and M. Duke Edwards, 

University of Michigan, Ann Arbor, Mich. 

6. ‘‘Utilization of Facial Features in the Treatment of Crossed Bite,’’ 

Charles M. Waldo, University of Michigan, Ann Arbor, Mich., and Hunter I. Miller, 

University of Michigan, Ann Arbor, Mich. 

7. ‘‘Flame Stabilizer’’ (New Design), 

Russell E. Irish, Pittsburgh, Pa. 

8. ‘‘ Appliances Constructed of Chrome Nickel Alloy (Not Stainless Steel),’’ 

P. J. Thomas, Savannah, Ga. 
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2. ‘*Orthodontic Model Former and Face Bow,’’ 


3. ‘* Processing Technic of Acrylic Resin for Use in Retainers, Bite, and Guide Planes,’’ 


‘* Welding Chrome Alloy and Showing Different Attachments We Use,’’ 
. ‘*Maloeelusion Caused by Perversion of Tongue Action During Swallowing,’’ 


. ‘* Sliding Intermaxillary Hooks,’’ 


20. ‘*The Temporomandibular Joint Considered in Orthodontic Treatment,’’ 
. ‘Orthodontics in Practice,’’ 


. ‘Treatment and Retention Utilizing Anti-Mouth Breathing Device,’’ 


. ‘*Progress Case Reports,’’ 

. ‘*Areh Predetermination,’’ 

. ‘*Casts and Photographs Before and After Treatment of a Group of Orthodontic Cases,’’ 
. ‘*Facial Effects in Correction of Deep Overbites,’’ 

28. ‘*Orthodontic Model Trimmer,’’ 


29. ‘‘Adaption of Six Anterior Bands in Relation to Buccal Molar Tubes,’’ 


02. ‘“Impacted Second Molars,’’ 


Preventive Orthodontia—Space Maintainers, ’’ 


News and Notes 


. ‘*Mail Order Orthodonties,’’ 
Charles R. Baker, Evanston, IIl. 
. ‘*A Study of Arch Form in Completed Cases,’’ 
Howard J. Buchner, Oak Park, IIl. 
. ‘*Practical Removable Appliances for Certain Types of Maloceclusion,’’ 
H. H. Ernst, New York, N. Y. 


Bercu Fischer, New York, N. Y. 


Floyd E. Gibbin, Buffalo, N. Y. 

. ‘*Method of Bringing Unerupted Cuspids into Oceclusion,’’ 
Leonard Grimson, Evanston, Ill. 

. ‘*Impactions Treated Orthodontically,’’ 
Joseph Gruener, Cicero, 


George H. Herbert, St. Louis, Mo., and Earl C. Bean, St. Louis, Mo. 


Asa J. LaGrow, Oak Park, IIl. 


Richard A. Lowy, Newark, N. J. 
. **Profile Radiography of Hard and Soft Structures of the Face,’’ 
Michael Maxian, New York, N. Y. 


Sidney E. Riesner, New York, N. Y. 


Walter J. Sly, Boston, Mass. 


P. L. Spencer, Waco, Texas, and O. L. Voigt, Waco, Texas. 
. ‘*Some Overbite Cases Cared for by Changing the Curves of Spee,’’ 
Sherwood R. Steadman, St. Paul, Minn. 


Irwin F. Steuer, Cleveland, Ohio. 


Alexander Sved, New York, N. Y. 


Joseph H. Williams, St. Louis, Mo. 


Abram Wolfson, Newark, N. J. 


Alfred J. Oliver, Milford, Mass. 


Charles A. Spahn, New York, N. Y. 
. ‘A Snap Channel Tie Lock Attachment,’’ 
Andrew F. Jackson, Philadelphia, Pa. 
. ‘Dress Up Your Roentgenograms,’’ 
A. B. Brusse, Denver, Colo. 


William E. Flesher, Oklahoma City, Okla. 
Group CLINIC FROM NORTHWESTERN UNIVERSITY, 33 TO 36 
- ‘Manipulation of Chrome Alloys for Orthodontic Appliances, ’’ 
George L. Englert, Highland Park, Il. 
. ‘*Aerylie Resins for Hawley Retainers and Bite Plates,’’ 
F. J. Krivanek, Oak Park, Ill. 


G. W. Teuscher, Chicago, Ill. 
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518 News and Notes 


36. ‘‘Radiographic Findings—Re: Unerupted Teeth,’’ 
Waldo O. Urban, Chicago, Ill. 
37. ‘*The Lingual Arch,’’ 
Willis H. Grinnell, Boston, Mass. 
38. ‘*Mechanics of the Edgewise Arch Mechanism,’’ 
A Group Clinic from the University of Illinois. 
A. ‘*The Correction of Rotations with the Edgewise Arch Mechanism,’’ 
Milton Engel. 
B. ‘‘Pinch Band Formation and Placement as Employed with the Edgewise Mechanism, ’’ 
Philip Levine. 
C. ‘*The Application of Broadbent-Bolton Headplates to Orthodontic Reasoning,’’ 
J. W. Adams, 
D. ‘‘Ideal Arch Formation,’’ 
A. Goldstein, and W. Stapf. 
E. ‘‘Some Methods Employed in Increasing Arch Length with the Edgewise Arch,’’ 
J. P. Baldridge. 
F. ‘‘Mass Movements of Teeth with the Edgewise Arch Mechanism,’’ 
Robert F. Schownwetter, and John R. Thompson. 
39. ‘‘Demonstrations of a Chrome Alloy Wire Easy to Solder (Not Steel),’’ 
A. C. Broussard, New Orleans, La. 
40. ‘An Aid in Obtaining Models of Individual Teeth for Indirect Band Technique,’’ 
Harry N. Moore, Seattle, Wash. 
41. ‘‘Simplified Soldering Technique for the Permanent Attachment of Half-Round Posts,’’ 
Harle L. Parks, Atlanta, Ga. 
42. ‘*Ligature Wire—versus—<Anterior Bands,’’ 
(This makes for simplicity, appearance and sanitation; allows for function and normal 
metabolism. ) 
Homer B. Robison, Hutchinson, Kan. 
43. ‘*Anti-Mouth Breathing Device,’’ 
Oren McCarty, Tulsa, Okla. 
The Entertainment Committee arranged a golf tournament and Stag Dinner for the men 
on Monday and a Trap Shoot was also included in the day’s entertainment. 
The Ladies Entertainment Committee prepared the following schedule of entertainment 
for the ladies attending the meeeting: 
A book review by Alice Sheldon Clock, followed by tea on Monday. 
Monday evening was spent in the West Lounge of the Hotel playing Demi-tasse 
Bridge. 
Tuesday ’s activities consisted of a luncheon and style show at the Yar Restaurant, 
and after dinner the ladies attended the Blackstone Theatre seeing Life With Father, 
starring Lillian Gish, 


Oliver W. White Receives Honorary Degree 


Dr. Oliver Wilson White of Detroit received an honorary Master of Science degree from 
the University of Michigan in a special convocation conducted in conjunction with the dedica- 
tion of the W. K. Kellogg Foundation Institute of Graduate and Postgraduate Dentistry. 

The following citation, read in presentation of the degree, was prepared by Prof. John 
G. Winter, director of the University Institute of Fine Arts. 

‘Oliver Wilson White: Recipient of two degrees from this School of Dentistry, dis- 
tinguished practitioner of orthodontics, constantly active in advancing dental research and in 
promoting the public health. Esteemed by his colleagues for his helpful counsel, and by the 
commonwealth for his ability in organizing and administering clinics in behalf of children, 
he has labored with zeal for the benefit of his fellow men. Devotion to his profession has 
not limited his interest in social service, nor has this service lessened his attainments 1 
science. ’’ 
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A. D. A. to Meet in Cleveland 


‘*The Centennial of American Dentistry’’ was the slogan adopted by the Board of 
Trustees as the theme for the meeting of the American Dental Association in Cleveland, 
Sept. 9 to 13, 1940. In significant recognition of the pioneers in dental science, literature, 
education, and organization, and as a tribute to the Dental Centenary Celebration Committee 
in Baltimore, who have made it possible to commemorate the achievements of these Pioneers, an 
historical exhibit shall be held in the Public Auditorium of Cleveland. 

The Local Arrangements Committee is especially desirous that the 1940 meeting keep 
faith with those instincts which have brought dentistry to its present enviable position. ‘The 
Cleveland Public Auditorium, which is the largest in the country, will be utilized to capacity 
to house the exhibits and scientific sessions, clinics, lectures, and demonstrations. All of 
the facilities pertinent to the conduct of the meeting are within easy walking distance of the 
leading hotels. 


R. E. Creic, Chairman, 
Local Arrangements Committee 
Publicity Committee 


Western Reserve University Presented Todd Portrait 


A portrait of the late Professor T. Wingate Todd was presented to the Western Reserve 
University by the Bolton Fund on Jan, 15, 1940. The portrait was painted by Dr. Erich von 
Baeyer of the Department of Roentgenology. The presentation speech was delivered by Dr. 
B. Holly Broadbent, Director of the Bolton Fund, and the portrait was accepted for the 
University by President W. G. Leutner. Dean Torald Sollmann, who presided, spoke of Dr. 
Todd as a colleague, Dr. F. C. Waite presented a brief history of the faculty portraits in the 
University, and Dr. N. L. Hoerr accepted the portrait on behalf of the Department of Anatomy. 
It has been hung in the Anatomy Library, beside the entrance to the Hamann Museum which 
was one of Dr. Todd’s great interests. 


A. D. A. Survey 


The Economics Committee of the American Dental Association will sponsor a nationwide 
survey of the dental needs of the adult population during the week of May 27 to June 1. 

Forty thousand cards will be distributed in thirty states upon which the data will be 
recorded, as disclosed in the examinations by 8,000 dentists of their own patients in their 
own offices. The territory to be included has been determined on the basis of population, 
race, industry, and economic conditions. The participating dentists have been as carefully 


selected, 
R. M. WALLS, Chairman 
Economics Committee 


Notes of Interest 


Dr. Stanley M. Dow has moved his suburban office to the Chateau Normandie, East 
Parkway, Scarsdale, N. Y. 

Dr. W. Patterson Kinder announces the removal of his offices to 14103 East Jefferson 
at Eastlawn, Detroit, Mich. Practice limited to orthodontics. 

Dr. W. Wayne Whi‘e announces the removal of his offices to Plaza Bank Building, 
4711 Central Street, Kansas City, Mo. Practice limited to orthodonties. 

Dr. Ralph W. Hodges announces the opening of his office at 402 Farmington Avenue, 
Hartford, Conn., for the exclusive practice of orthodontics. 
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OFFICERS OF ORTHODONTIC SOCIETIES* 


American Association of Orthodontists 
President, William A. Murray. - - - - - Evanston, I. 
Seoretary-Treasurer, Claude R. Wood - ~ ~ ~ ~ ~ ~ ~- Knoxville, Tenn. 
Public Relations Bureau Director, Dwight Anderson 


Central Association of Orthodontists 


Seoretary-Treaswrer, L. B. Higley. -~ - - - - - Iowa City, Iowa 
Great Lakes Association of Orthodontists 
Harvard Society of Orthodontists 


New York Society of Orthodontists 


New York, N. Y. 


Pacific Coast Society of Orthodontists 

Rocky Mountain Society of Orthodontists 
Secretary-Treasurer, George Siersma ~ ~ ~ ~ ~ ~ ~- Denver, Colo. 
Southern Society of Orthodontists 

Secretary-Treasurer, T. C. Sparks. - ~ ~ - - - ~- Columbia, 8. C. 

“ Southwestern Society of Orthodontists 
President, G. C. Turner — 

Washington-Baltimore Society of Orthodontists 
q American Board of Orthodontics 

President, Harry E. Kelsey - - - - - - - Baltimore, Md. 
William E. Flesher _ « « « « City, 
Conn. 


Foreign Societiest 


British Society for the Study of Orthodontics 


President, S. A. Riddett 
Seoretary, R. Cutler 
Treasurer, Harold Chapman 


*The Journal will make changes or additions to the above list when notified by the 
secretary-treasurer of the various societies. In the event societies desire more complete pub- 
lication of the names of officers, this will be done upon receipt of the names from the 
secretary-treasurer. 

+The Journal will publish the names of the president and secretary-treasurer of foreign 
oe ao societies if the information is sent direct to the editor, 8022 Forsythe, St. Louis, 
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